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5 4-INOOLE DERIVATIVES AS SEROTONIN AGONISTS AND ANTAGONISTS 

Baekoreund of the Invaiitfen 
The present invention raiatos to 4-indole derivatives, to pro ost e s and 
bitenmediotes fortheir preparation, to phaimaceutical compositions containing them and 
to their medicinal use. The active compounds of the present invention are useful in 
10 treating or preventing disorders the treatment or prevention of Mfhieh Is «»**it«to4 by 
enhanced serotonergic neurotransmtesiort. 

United States Patents 4.839,377, Issued June 13, 1989, and 4.855.314, issued 
Auipjst 8, 1989, refer to &«ubstttuted 3-aminoalkyi indc^. The compounds are said 
to be useful for the treatment of mign^. 
16 British Patent 2.085,310, published June 18. 1980. refers to 3-aminoalkyl-1H- 

lndole-64Moamides and cai1>oxamides. The compounds are said to t>e useful in 
treating hypertension. Raymond^ dsease and ndgraine. 

European Patent Publication 303.506. published January 15, 1989, refers to 3- 
poly:hydroi>yridyl-6-6Ubslituted-1H4n<foies. The compounds are said to have 6+IT, 
20 receptor agordst and vasoconstrictor activity Mid to be useful In treating migraine. 

Bvopean Patent PubOoation 354.777. published Febnjary 14, 1990, refers to N- 
pipeifdinykindolylielhyl-aikane sulfonamide derivathfes. The compounds are said to 
have 6-HT, receptor agonist and va s ocon s trictor activity and to be us^ in treating 
cephalic pain. 

26 European PalentPublicalion438.230. published JUIy24. 1991, raferstoindoie- 

substituted flve-nwnbered heteroaromatic compourKis. The compounds are said to 

haw* 54fr|-ake receptor agonist adMty and to be useful in the trettbnem of ml^^ 
and other disorders for wMch a selective agonist of these receptore is indicated. 

European Patent PubBeaUon 313,397. published April 26. 1989, refere to 6- 

30 heterocyclic indole derivatives. The compounds are said to have exceptional properties 
for the treatment and prophylaxis of migraihe, duster headache, and headache 
asso c ia t e d wHh vasculMr dteorders. These compounds are ^ said to hove 
exceptional "6-HT,-fflte' receptor agonism. 

Intainaiional Patent PubBcalion WO 91/18897. published December 12. 1991. 

35 refarstoB-hetorocydicindolederivatives. The compounds are said to have exceptional 
properties for the treatment and prophylaxis of migraine, duster headache, md 
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hMdache associated wKh vascular disorders. Theso compound ara also said to hava 
exceptional "S-HT^-like* receptor agonistn. 

European PatemPubllcation457,701. published November 21. 1991tretarsto 
aryloxy amine derivatives as having high afflrdty for 6-HT,d serotonin receptors. These 
5 compounds aresaid to be useful for treating diseases related to smtonin receptor 
dyshmctiont for example, migraine. 

European Patent Publication 497.512 A2. published August 5. 1992, raters to a 
dass of imidazole, triazole, and taftrazole derivatives which are selective agonists for 6- 
HT| Dke receptors. These compounds are said to be useful for treatbig migraine and 
10 associated disorders. 

Intematfonal Patent Publication WO 93/00ro6, published January 7. 1993, 
descrfoes a series of tartrahydrocarbazone derivatives as S-HT, receptor agonlste usefiil 
for the treatment of mlgndne and retated conditions. 

Intemational Patent Publications WO 931/23396. published Noveml>er 25, 1993. 
15 refers to fused imidazote arui triazole derivafives as S-HT, receptor agonlste for the 
treatment of moraine arnl other disorders. 

P. Schoeffter fitfiL refer to methyl 4-{4-[4-(1 ,1 .34rioxo-2H*1 ,2-benzoisothiazol-2- 
yOt>utyq-1-fMperBzhyl}1H-iridole-3-cart>oxyta^ as a selective antagonist for the 5-HT|a 
racoptor In thefr paper "SDZgl 6-625. a selective and ootent 5-Ht, . receotor antaoonlsr 
20 European Journal of Pharmacology, 2ii, 251-257 (1993). 

Intemational Patent Publication WO 94A)6769. published March 3, 1994, refers 
to 2-sut)8tituted-4-piperazinaberizothiopherie dwivatives that are serotonin 54fr^ ^ ^ 
5-HTyo rao^rtor agente useful In the treatment of anxiety, depression, migraine, stroke, 
angina and hypertension. 
25 Summanr of the invention 

The present invention relates to compounds of the fomnula 



30 
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whefeh X is ox^^ or| n-r^I 

is a group of the formula 




15 



20 



II 




or 



IV 



III 



/ 
N 



R* and R* are bxtopendsnlly selected from hydrogen, (C, to Ce)alkyl: (C, to 
26 C,)alicylaryl; CC| to QJaBcylhetoroaryl, 4IH(C=0)R», -(C=0)NHR», -0(C»0)R«. 

proviso that R* and R* are not both hydrogen: or 

R* and R* may opUonaBy k>e taken together to fonn a group of the fonmda 
-(C=0)NHKCHRV5Ha-; 
30 R« b hydrogen. (C, to C,)aikyl. -CHO. -(C=0)CH,. and (C, to Oaiicylaryl: 

RP is hydrogen, (C, to C,)allcyl. or (C, to Cs) aHcylaryl; 
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R* is hydrogen, (Ct to CJaBcyl. (C, to C,)alkytaryl, (C, to Oalkylheteroafyl, aryl. 
hotoroaryl. and -{CH^^Y-R^; 

is hydrogen. (C, to Ca)alicyl, (C, to Cs)alicyiaryl. (0, to C3)allcylhfiteroaryl, 
^C»0)NHR*. HC=0)OR*. ^C«0)R". -OR*. -SO^R*. -SO^NHRf . aryl. and hetoroaryl; 
5 flf Is hydrogen, (C, to CJallcyi, aryi, hetoroaryl, (C, to CJalicylaryl and 

(C| to C,)ail(y!heteroaryl; 

Y is oxygen, -SO„^ or NH; 

a and n are independently 0, 1,or2; 

and said hetoroaryl groups and the hetoroaryl moieties of said aHcylheteroaryl 
1 0 groups are selected from pynolyl. furyl, thienyl, oxazolyl, isoxazolyl, ImidazoiyI, tMazolyl, 
isothiazolyl, pyrazolyl, triazolyl, tatrazolyl, 1,3,&<»(adiazoiyl, 1,2,4-oxadiazolyi, 1,3,6- 
thiadiazolyl, 1,2,4-thiadiazolyi, pyridyl, pyrazinyl, pyrimidlnyl, pyridazinyl, 1,2,44riazinyi, 
1,2,3-triazinyl, 1,3.54riazinyi, 1,2,54hiacflazinyl, 1,2,5H)xathiazinyi, 1 ,2,6-Qxathiazfriyl, 
benzoxazolyl, benzotMazoIyi, t>enzisothiazoiyl, iMnzteoxazolyl, benzimidazolyl, 
15 thlar)aphthertyl»isothiariaphthenyi»berizofurBriyl,i8oberizofi^ 

Indolyl, Indazolyl, isoquinolyt» quinolyl, phthaiazinyi, quinoxalinyi, qidnazoiinyi, dnnolinyi 
arul benzoxazinyl; 

and said heteroaryl groups and the heteroaryi moieties of said ailcyiheteroaiyi 
groups may optionally be substituted with from one to three substituents independently 
20 selected from (C, to CJallcyl, halogen (e.g.. fluorine, chlorine bromine or iodine), 
hydroxy, cyaru>, cart>oxamido, nitro, (C, to C^jaikaxy, (C, to C3)ail(ylaryl. (C, to 
Cs)aikylheteroaryl. aryl, heteroaryl, and -(CH^^Y-R^; 

said aryl groups aid the aryl moieties of said aDcytaryl groups may optionally t>e 
substituted with one to three s ub s ti t u en ts indeperMiently seteded 1h>m (C, to C4)alkyl, 
25 halogen fe.q.. fluorine, chtmne bromine or lodne), hydroxy, cyano, cart>oxamido, nitro, 
and (C, to C4)aHcoxy; and 

pharmaceuticalty acceptalsle salts thereof. 

The compounds of formula I may have chiral centers and therefore may exist 
in different enantiomeric fonns. TMs invention relates to all optical isomers md all 
30 stere oi somers of compounds of the formula I, and mixtures thereof. When R^ Is a 
group of the formula IIMV or V 
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IVa Va 



the R enantiomers (e.g., Illa\ IVa' and Va' as depicted above) at the chlrai cart>on 

16 designated by an asterisk in the ring In which "R^'ocem When is Ilia 

and V is one there is no cMral center. 

The present invention ateo relates to the pharmaceutically acceptat>le add 
adcStlon salts of compounds of the fbnnula I. The adds which are used to prqaare the 
pharmaceutically acceptable add adcStion salts of the aforementioned base compounds 

20 of this invention are those which fomn nontoxic add addition salts, i.e., salts containing 
phannacoiogically acceptable anions, such as the hydrochloride, hydrobromide, 
hydroiodide. nitrate, suMate, bisuttate, phosphate, add phosphate, acetate, lactate, 
dtratei add dtrate, tartrate, bitartrate, succinate, maleate, fumarate, gluconate, 
saccharate, benzoate, methanesuHonate, ethanesulfonate, benzenesulfonate, p- 

2S toluenesuHbnato and pamoate p.e., 1 ,1*Hnethylene-bte-^*hycfroxy-3- naphthoate)]salts. 

The present invention also relates to the phannaceuticdly acceptable base salts 
of compounds of fbrmula I The bases which are used to prepare the pharmaceutically 
acoeptatrie t>ase salts of the aforBmentiorMd add compounds of this Invention are 
those which form non^oxie base salts, i.e., salts containing pharmaceutically acceptable 

30 cations, such as socBum, potassium, calcium and magnesium. 

Unless olhenMise Indicated, the alkyl groups refened to herein, as weU as the 
aHcyi moieties of other groups referred to herein (e^ alkoxy), may be Bnear or 
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branched, and they may also be cycfic (fijL* eydopropyl. cydobutyl, cyctopentyl. or 
cydohexyl) or be linear or branched and contain cycDo moieties. 

P r rt e r red compounds of the Invention are compounds of the formula I wherein 
X is nitrogen; is hydrogen; is hydrogen and Is hydrogen or -CH,. 
6 Other preferred compounds of the invention are those wherein X is nitrogen, 

and R* together fonn a ring of the fbmuila -(C=0)NH-(CHR^H5Ha-. 

The most preferred compounds of the invention are compounds of the fomruita 
I wherein R* is -(C=0)NHR*, -(C=0)ORP. heleroaryl, or R* together with R* forms a 
group of the stnidure -(C=0)NH-(CHfl^Ha-; R* is hydrogen and RP is hydrogen or 
10 CH,. 

Examples of such compounds are the following: 

4-(14>erizyl-pyrrolidin-3-yl)-2-(3-pyridln-3-yi-methyi-[1 ,2,4]oxadiazol-5-yl)-1 H- 

indole; 

4-(l4nethyH)iperidin-4-yl)-1H-ind^ add 4-chlorobenzylamide; 

15 1-(2-<elhoxycartx>riyl)-1l4-iridoM-yiH-^^ 

4- methyl-1-(2-<pyrkk3^H H-hdol^-yOelp<^ne^^ 
1 -^-(3-cyanophenyl>-1 H4ridol^yl)- 44nethylpipera2ine; 

5- (4-methylpiperaadn*1-ylH -0x0*1 A3.44alrahydro-8H-pyrido[3,4-b]indole; 
1 -^•aminocart>onyl-1 H4ndoi^4-yl)-4-nriethylpiperazirie; 

20 1-(2<arboxyl-1l44rKtoM^yiH-rTi^^ 

4-methyl-1-(2i3henybn^ytauninocBrboriyl-1H-b^^ 

4-melhyl-1^24nethyK1H-indol-4-yl)piperazine; 

l-P-^-^ndol-S-yOethyiaminocarbonylH H4ndoM^ 

1-(34onnyl-2wnethyl-1H-indol-4-yO-4-rnrt^ 
25 1H2Hmethoxycaibonyl)-imndoM-yiH-n^^ 

1-^-<4-chloropheriyiarrrinocartK)riylHH-indol-4^ 

1-(24nelhyl-1H4ndoM-yl)piperBZine: 

1-^-<4-chiorophenyimethylaminocart>onyi)-1 H-indol-4-yl)-4-methylpiperazine; 
44nelhyi-1-(2-^>yrkl-'3-ylmelhyl^^ H-indol-4-yf)piperazine; 
30 4-melhyl-1H?-(pyvfcl4-ybnelhyl)^^ H-indol-4-yl)piperazb)e; 

^'nwih^i-ift'ip^t^^ H-lndol-4^)plperazhe; 
1-{2H«thoxycarbonylH-niethyiindol-4-yl 

1 -(2'^4-chloropheriyimeihyiaminocart)oriyi)-1 ■inethyiindol'4 ■ yl )^-methylpipptcJlne; 
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4-m0thyl-1*(2-<2'1)henyl0thylamiru^^ H-indoM-yl)piperazino; 
1 -(2-(b6nzhydrylaminoearbonyi)-1 H4ndoM-yl}-4-meihylpiper«dn0 
4-methyl-1 -(2-(1 FH)henylethylamlnocarbonyl)-1 H-indol-4-yl)piperazine: 
4-methyl-l -(2-(1 S-phenylethylaminocaitx>nyl)-1 H4nclol-4^)piperazine; 
6 4-methyi-1-(2-^m6mylamlnocarbonyl)-1H4^ 

1-(2«^,4<ficMoi^henyimethy^^ H-indoU-ylH-methylpiperazine; 
1-(2*(4-chlorbphenytm0thoxycarbonyl)-1 H-indoi-4-yi>-4-methyipiperazine; 
1-^-^44nGFmaxyphenylfnethoxycarbonyl)-1 H-indol-4-yl)-4-iiiefthylp^>matne; 
1-(2-(4-m6tfioxyphenylm6thyiaminoca^ Wndol-4-yl)-4-friethytfriperazine; 
10 1H2-<4^fiuorophenylmethylaminocarbon 

4^nolhy^1-<2-(44rilIuo^onr^^ hMndol-4-yl)piperezlne; 
1H2K4-bromophenylmefthylaminocarbonyl)-1 KHndoM-ytH-methylpiperaiine; 

1-(2-(4*aminosulfonylphenylmethylafnlnocarbonyl)-1H-indol-4-yl)*4- 
methylfdperazine; 

16 1H2H44>utoxyphenyljnethylaminocarbonyl)-1 H-tndol-4-ylH-methyl(dpmaine; 

4-methyl-1 -(2-<44>ipheriytm0lhQxycarbonyl)-1 H-indoi-4-yl)pipera2in6; 

4-methyl-1-(2-^4i>hmylmethoxyphOT^^ H-fndoM-yQpiperBzine; 

1-(2H4-ethQxyphenyimetho}(ycarbor^^ H4idoM-ylH-rnethytplperazine; 

3^4K«orophenylmethyl)*^4^4-inothy^ 
20 and the phannaoeutically accept ab le salts thereof. 

Other compounds of the invention include: 

44nelhyt-1^.cart>oxyl-1H4ndoM-yOpi^^ 
4^melhyl-H1H4hdoM.yi)^^ 

4-fnethyl-1H34bmiyl-imndol^piperazh and 
25 4-melhyl-1-(2-cart)Qxyl-1-rnelhyl^^ 

The presem invention also relates to a phamiaceutical compodtion ^ 
or preventing a condition selected from hypertension, depression, anxiety, eating 
disorders, ot>esity. drug abuse, cluster headache, migraine, pain, chronic paroxysmal 
hemicrania and headache as so c iated wHh vascular (Msorders comprising an amount of 
30 a compound of the formula I or a phannaceuticaliy acceptable salt thereof effective in 
treating or preventing such condition and a phannaceuticaliy acceptable carrier. 

The present invention ateo relates to a method for treating or preventhg a 
condition selected from hypertension, depression, anxiety, eating disorders, obesity. 
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dnig abuse, cluster headache, ndgrdne, pain, chronic paroxysmal hmnicrania and 
headache associated with vascular disorders in a mammal, prsferably a human, 
comprising adirdnisteifrig to said mammal, requiring such treatment or preventton an 
amount of a compound of the fomnula I or a phanrnaceutically acceptable salt thereof 

5 effective in treating or preventing such condition. 

The present invention also relates to a method for treating or preventing a 
disorder the treatment or prevention of which is fadlitated by enhanced seroton^c 
neurotransmis^ fa.a., depression, anxiety, eating disorders, obesity, dmg abwe, 
cluster headache, migraine, pain, chronic paroxysmal hanicrania and headache 

10 associated with vascular disorders) in a mammal, preferably a human, comprising 
admlnistmng to said mammal, rioquiring such treatment or prevention an amount of a 
compouTKi of the formula I or a pharmaceuticaliy acceptable salt thereof effective in 
treating or preventing such concHOon. 

The presefrt invention also relate to a phannaceutlcal composition for treafo 

15 or preventirig a disorder the treatinern or prevention of which is facilitated b^ 

serotonergic neurotransndssion (e>q>, depression, anxiety, eating dteorders, obesity, 
dmg abuse, duster headache, migraine, pain and chronic paroxysmal hemicraniaand 
headache associated with vascular cfisorders) comprising an amount of a compound 
of the fomuila I or a pharmaceuticaUy acceptable salt tfweof effective in treating or 

20 preventing such concfitton and a pharinaceuticallyaoceptalde carrier. 

The present invention relates to a pharmaceuteal composition for treating or 
preventing disorders the treatment or prevention of which is facilitated by enhanced 
serotonergic neurotransmission in a mammal, preferably a human, comprlsbig: 
fl^ a pharmaceuticaUy acceptable carrier; 

25 b) a compound of the fonrnda I or a phanmaoeuticaily acceptable saK 

thereof; and 

c) a 64fr reHjptake inhB>itor, preferably sertraline, or a phamnaceuticaBy 
acceptable salt thereof; 

wher^ the arnounte of each active cornpound Qjg^ the compund cf fon^ 
30 and the 54{TreHjptakeinhibRor) is such that the combination Is treating or 

preventing such corKHtion. 

The present invention also relates to a method for treating or preventing 
disorders the treatment or prevention of which Is fadlitated by enhanced sero^ 
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neurotransmission in a mammal, prefsrebly a human, comprising administering to said 
mammai: 

a compound of the fomiuia I defined above, or a phamwceutiadly 
acceptable salt thereof; and 

b) a 6-HT raHjptake inhibitor, preferably sertraUne. or a phannaceutiealiy 
acceptable salt thereof; 

wherein the amounts of Mch active compound (La„ the compund of fomuila I 

and the 6-HT re^iptake inhibitor) is such that the combination is effective in treating or 
preventing such condition. 

"Enhanced serotoner^c nmjrotransmission*, when used herein, relera to 
increasing or improving the neuronal process whereby serotonin is released by a pra- 

synaptlc cell upon excitation end crosses the synapse to stimulate or inhibit the post- 
synaptiecea. 

"Chemical dependency,* as used herein, mwuis an abnormal cravbig or desire 
for, or an adcfidhm to a drug. Such drugs are generally adminlstwed to the affected 
individual by any of a variety of means of administration, including oral, parenteral, 
nasal or by inhalation. Bcamples of chemical dependencies treatable by the methods 
of the prssenl invention are dependencies on alcohol, nicotine, cocaine, heroin, 
ph«wlbart)llol, and benzodiazepines (g^ VaUium (trademarit)). Treating a chemical 
dependency." as used herein, means reducing or alleviating such dependency. 



Detailed Deserfn tton of tha Irwantinn 

in the description and reaction schemes which fblowX.R*,R>.R*.R«.R". r». 
R', RP. Y, aand n are as descrttMd above. 

The compouncfe of fonnula I wherein R^ is a group of the fomuiia 11 can be 
prepared via the following reaction scheme: 
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VII VI I 



10 

Compounds of fonnula VII are ^er conunerdally available or can be made by 
methods known to one skflled in the art Compounds of fonnula VII, which are not 

16 cMnmardaliynmilable can be prepared using methods kriown to orte skilled In the art 
For «BtMnpte aaa J. Am. Cham. Soc.. 80. oaoes 4621-4622 (1968) far the synthesis of 
4-<UtroIruloia-2-carfooxylates. 

Compounds of formula VI can be prepared by the raduetkm of a compound of 
fonnula VII in an inert solvent This reduction can be medtated either by transition 

20 metals or other metal reducing agerrts. When a transitkm metal mediates the reductk}n. 
a hydrogen source '» also used. SuBatde transHfon metals include paUadhim on 
cartMn, palladium hydroxide on carbon, and platinum oidde. Paladium on cafl»on is 
prefwred. StAabie hydrogen sources include hydrogen gas. ammonium formate, and 
fomricacfct Hydrogen gas at a pressure of about one to about three atmospheres is 

25 the preferred hydrogen source. Three atmospheres of hydrogen gas Is the preferred 
pressure. Suitable solvenis include (C, to CJ alcohols, aeelonitrile, N,M- 
dimelhyHbnnamkie. and M-methyipyrroOdine. Bhanoi is the preferred solvent Other 
metal reducing agents include iron suMato (FtfSOJ. Zinc (Zh) (metal) in aqueous 
hyctocMorieacW. and Zh (metal) bfi aqueous hydrochloric add. FCSO4 is the preferred 

30 reducing agent of this group. SuitdMe solvents include aqueous ammonium hydroidde 
mixed with ettutnol and concentrated aqueous hydrochloric add. Aqueous ammonium 
hydro)dde mixed with ethanol is the prefened solvent. Ail of the above reduction 
reacttons are usually conducted at a temperature of from about 25^C to about 100"C, 
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prafembly about 25<>C to about SO^'C. tt should be noted that eompounds of formula 
II often can be used cfirectty from the reduction reaction vvfthout chromatographic 
puriRcatkm. 

Compounds of formula I wherein is a group of the formula li can be prepared 
5 tiy the condensation reaction of a compourul of formula VI with a compound of formula 
VIII wherein LG is an leaving group such as chloro, bromo, iodo» -OSO^Ph* 
-OSO^PhCH,, *OS02CH3, -OSO^CFs In an Inert solvent In the presence of base. The 
preferred leaving group is iodo. prepared in situ from the chloro derivative using 
stiochiometrte amounts of sodium todide In the reaction mixtiffe. Suitat>ie sotvents 

10 include (C, to CJ aicohois, dimethyl sulfoxide, N,N<nmethylformamidet N- 
methylpyrrolidinone, acetonitrilep and acetone. Acetonitnle is the preferred sdvent 
Suitat>le bases include sodium hydroxide, potassium hydroxide, triethyiamine, sodum 
cart>onato, cesium cart>onato, and sodium hydrogm cart>orurte. SocBum hydrogen 
cart>onate is the preferred base. The rraction is usuaHy conducted at a tempetalure 

16 of about SO^C to about 154<>a preferrably at about BB^C. 

Compounds of fommda I wherein R' is a group of the formula II can be 
converted into other compounds of formula I using methods known to one sldlled in 
the art For example, conversion of ethyl indole-2«carboxylates can be converts to 
indole^-carboxyiie adds by a variety of ester hydrolysis methodo^ Theresidting 

20 carboxyOe adds can be converted into new esters or amides using add coupBng 
methodologies Imown to one sidlled in the art 

Cornpounds of Ibrmite i wherein R* is a group of the fonnuia ili» IV or V can be 
prepared as outHned via the toDowbig reaction scheme: 

25 



30 
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XIII XIV I 

15 Compounds of fonnula XI can be prepared from eompourtds of fomwla IX. 

wherein Z b biomo or lodo. via a fittilum/halogen exchange reaction of a compound 
of Ibnnula DC and an aOcyaittum in an inert solvent Compounds of formula XI are 
preparad In situ and are used directly with no isolation or puHficatton. Suitable 
alkyntium compounds include (C, to Cg) alKyllithlum reeeents including, for example, 

20 {vbutylHthium, sec^witvllithium. and tad-butyllRhlum. The pratairad alcyltiihium 
compound is tert-butyOithium. Suitable inert solvents Include ethers, such as 
tolrahydrofuran. 1 ,2-diOKane, cfielhyl elhsr, and dimethoKyalhwte. The prefeirad so^ 
Is UKid iy dro faran. The reaction is generaDy tun at a temperature of about -lOO'C to 
about 2S"C, preterrably at a temperature of About -78»C to -40«*C. 

25 Compounds of fbnmila XII, vwher^R" Is a group of the fbmfuila Ilia. IVa or Va 

as shown below: 



30 
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Ilia 



I 




OH 




IVa 



Va 



10 and R'° is RP as defined above or a nitrogm protecting group as defined In Protective 
Qroups In OrqqnIC ?YP*he?is. T. W. Greene. John Wiley & Sons. New York (1981), pp. 
21 8^87, are prepared via the condmsation of compounds of fonnula XI %with a ketone 
or aldehyde of the fonnula lllb, IVb or Vb: 



15 



20 




0 



lllb 



IVb 



Vb 



inaninertsolvant Sullable IriertsolvenlsfcKiude ethers, such as tetrahydrofuran. 1 .2- 
dtoane. dtelhyl ether, and dimethowyethane. The prefsmd solvent is tetrahydrofuran. 
The raedion te generally run at a temperature of about -100»C to atxnit 25«»C, 
25 prefsnably at a temperature of about -78^0 to -40"C. 

Compounds of the fonnula Mil wherein R" is 



30 
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16 

Vc or Vc' 



20 

are prepared via the acid catalyzed dehydration of compounds of fonnulaXII in an inert 
solvent. Suitable add catalysts include minerals adds (such as hydrochloric add), 
fomric add. acetic add. proprionic add, benzsnesulfonic add, ^^okienesuifonic add. 
andtrtnuoromethanesuifonicadd. The preferred add catalyst is B^uenesuWonlc add. 

25 Suitable inert sotverrts include ethers such a 1,4<lloxane, dethyl ether, and 
t0lrahydrofuran, (C, to CJ alcohols. N.N^<ftmethyifbnnamlde, and cMorofbrm. The 
praferrad solvent is 1.4-dioNane. The reaction is generally mn at a temperature of alxHit 
^•C to alMUt 1250c, preferrably at a temperature of about WC to IO50C. 

Compounds of formula Xni wherein is R* are compounds of formula I. 

30 Compounds of the formula XIV wherein R" is 
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6 




Hid IVd Vd 

10 

and R'® is defined as or a nitrogen protecting group as defined in Protectiva 
Groups in QrggniC SYnthesia. T. W. Greene, John Wiley & Sons. New York (1 981 ), 
pp. 218-287, are prepared via olefin hydrogenation of compounds of formula XIII 
usirtg a transition metal catalyst and a hydrogen source in an inert soh^nt* Suitable 

15 transiticm metal catalysts include palladium on carbon, palladium hydroxide on 
carbon, tetrakis(triphenylphoshine)palladium(0), and rhodium (II) acetate. The 
preferred transition metal catalyst is palladium hydroxide on carbon. Suitable 
hydrogen sources include hydrogen gas, ammonium formate, and formic add. The 
preferred hydrogen source is hydrogen gas, preferrably used at a pressure of about 

20 one to about throe atmospheres. Suitable inert soh^ents include (C, to C4) alcohols, 
N,N-dimethylf ormamide, ethyl acetate, and acetic add. The preferred solvent is 25% 
acetic add in methanol. The reaction Is generally run at a temperature of about 
20^C to about 75^0, preferably at a temperature of about 20^C to 30^C. 

Compounds of the formula XIV wherein R^^ Is R' are compounds of the 

25 formula I. 

Compounds of formula I wherein R" is hydrogen can be prepared by the 
deprotection of the nitrogen protecting group in a compound of the formula XIV 
wherein R^® is defined as a nitrogen protecting group as defined in Protective Grouna 
inQroaracSvntbai^ T. W. Greene, John Wiley & Sons, New York (1981 ), pp. 218- 
30 287. Methods of deprotection are defined for the different protecting in Protective 
Grouna in Omanie SvnrtMMMa T. W. Greene. John WHey & Sons, New York (1981), 
pp. 218-287. or ere known to one skiltod in the ert. 
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Compounds of formula I wherein is hydrogen can be converted into other 
compounds of formula I by the alkylation of compounds of formula 1 wherein is 
hydrogen with e substrate of formula R*^-L6 wherein R^^ is (C, to C,) allcyl or (C, to 
Ca) alkylaryl and L6 is a leaving group such as iodide^ bromide, chloride, -OSOj* 

5 phenyl, -OSOa-P-tdyl, or -OSO2CF3 in the presence of a base an inert sohmnt. 
Siatable bases include sodium hydrogen carbonate, sodium carbonate, trialkylamines 
Qncluding, for examrde, triethylamine), sodium, and sodium hydride. Triethylemine 
is the preferred base. Suitable solvents include (C, to C4) elcohols, dioxane, diethyl 
ether,tetrahydrofuran,acetonitn1e,N,rMmethylformamide,andN-met^^ 

10 Ethand is the preferred soh/ent. The reaction is usually conducted at a temperature 
of from about 25®C to about 154*^0, preferably about 70°C to about 80^C. 

Altematively, compounds of formula I wherein R* is hydrogen can be 
converted into other compounds of formula I by reductive emination of compounds 
of formula I wherein R^ is hydrogen with an aldehyde of formula R^%HO, where R*' 

15 is (C, to C,) alkyi, (C, to C,) alkylaryl using a transition metal catalyst and a hydrogen 
source In an inert sohfenL Suitable catalysts include palladium on carbon, Raney 
nickel, platinum oxide, and palladium hydroxide on carbon. The preferred catalyst 
is palladium hydroxkte on carbon. Suitable hydrogen sources include hydrogen gas, 
ammoniim) formate, and formic acid. Hydrogen gas at a pressure of about one to 

20 about three atmospheres is the preferred hydrogen source. Three atmospheres of 
hydrogen gas is the preferred pressure. Suitable solvents include (C^ to C4) alcohols, 
acetonitrile, N,N-dimethytformamide, and N-methylpyrroiidine. Ethanol is the 
preferred solvent. The reaction is usually conducted at a temperature of from about 
25*^C to about lOO^C, preferably about 25®C to about 50®C. 

25 Compounds of the formula IX, R^^-LG and R^^CHO which are not commercially 

available can be made usirtg methods known to one skilled in the art. 

Compounds of formula I can be converted into other compounds of formula 
I using methods knwm to one skilled in the ert. For example, conversion of ethyl 
indole-2-carboxylates can be converted to indole-2-carboxyltc acMs by a variety of 

30 ester hydrolysts methodologies. The resulting carboxylic adds can be converted into 
new esters or amkles using add coupling methoddogies known to one skilled in the 
art. 
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Compounds of the formula I wherein R* is an ester of the formula -(C « 0)0R* 
may be converted into (1,2,4)-oxadiazole derhwtives according to the procedure in 
EP438,230A2. 

Unless indicated otherwise, the pressure of each of the above reactions is not 
5 critical. Generally, the reactions win be conducted at a pressure of about one to 
about three atmospheres, preferably at ambient pressure (about one atmosphere) 
The compounds of the fonnula I which are basic in nature are capable of 
fomting e wide variety of different salts with various inorganic and organic adds. 
Ahhough such salts must be phannaceutically acceptable for edministration to 
animals. It is often desirable in practice to initially Isolate a compound of the formula 
I from the reaction mixture as a pharmaceuticelly unacceptable salt and then simply 
convert the latter back to the free base compound by treatment with an alkaline 
reagent, and subsequently convert the free base to a phannaceuticaliy acceptable 
edd addition salt. The add addition salts of the base compounds of this invention 
are readily prepared by treating the base compound with a substantially equivalent 
amount of the chosen mineral or organic add in an aqueous solvent medium or in a 
suitable organic solvent such as methand or etttand. Upon careful evaporation of 
the advent, the desired solid salt is obtained. 

The adds which are used to prepare the pharmaceuticelly ecceptable edd 
eddtti'on salts of the base compounds of this invention are those which form non- 
toxic ectd addition salts, Lfl», salts contairung pharmacoiogtcaily acceptable anions, 
sudi as hydrochloride, hydrobromide, hydrdodide, nitrate, sulfate or bisulfate, 
phosphate or add phosphate, acetate, lactate, citrate or add citrate, tartrate or 
bitartrate, succinate, maleate, fumarate, gluconate, saccharate, benzoate, 
methanesulfonate and pamoate Q4l, 1 ,r-methylene-bis-(2-hydroxy-3-naphthoate)I 
salts. 

Those compounds of the formula I which are also addic in nature, a.o. . where 
R' contains a carboxylate, are capable of forming base salts with various 
pharmacdogically acceptable cations. Examples of such sdte indude the alkali metel 
or alkaGne-earth metal salte and particular, the sodium and potassium salts. These 
salte are an prepered by conventionel techniques. The chemicel bases which are 
used as reegente to prepare the phannaceutically accepteble base salte of this 
invention are those which f onn non-toxic base salte with the herein described addic 
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compounds of formula 1. These non*toxic base salts include those derived from such 
phannacologicallyacceptablecations as sodium, potassium, calcium and magnesium, 
etc. These salts can easily be prepered by treating the ccmesponding acidic 
compounds with an aqueous solution containing the desired pharmacologically 
6 acceptable cetions, and then eveporating the resulting solution to dryness, preferably 
under reduced pressure. Altemetively, they may also be prepared by mixing lower 
alkanolic soludons of the acidic compounds and the desired alkali metal alkoxide 
together, end then evaporating the resulting solution to dryness in the same manner 
as before. In either case, stoichiometric quantities of reagents ere preferably 
10 employed In order to ensure completeness of reaction of maximum product of yields 
of the desired final product. 

The compounds of the formula I and the pharmaceutically acceptable salts 
thereof (hereinafter, also refenred to es the active compounds of the invention) are 
useful psychotherapeutics and are potent serotonin (5-HT,) agonists and antagonists 
15 and may be used in the treatment of depres^on, anxiety, eeting disorders, obesity, 
drug abuse, duster headache, migraine, chronic paroxysmal hemicrania and 
headache associated with vascular disorders, pain, and other disorders erising from 
trtsufficient or deficient serotonergic neurotransmission. The compounds can also be 
used es centrally acting antihypertensives end vasod9ators. 
20 The affinities of the compounds of this invention for the venous serotonin-1 

receptors ere evaluated using standard radioligand binding assays as described in the 
literature. The 541T|a effinity can be meesured using the procedure of Hoyer alaL 
(Brain BflS^ 376, 86). The 54iT,c affinity can be measured using the 

procedure of Pazos fit aL Pharmacol,. 1985, 539). The 5-HT|p affinity 

25 can be measured using the procedure of Heuring and Peroutka iJ. Mmiroacl,, 1987, 
Z 894). 

The in vitro acthritv of the compounds of the present invention at the 5-HT|d 
binding site may be determined according to the foUowing procedure. Bovine 
caudate tissue may be homogenoed and suspended in 20 volumes of a buffer 
30 containing 50 mM TmS*hydrochloride (trislhydroxymethyllaminontethane 
hydrochloride) et e pH of 7.7. The homogenate may then be centrifuged et 45,0006 
for 10 minutes. The supemetent can then be discarded end the resulting pellet 
resuspended in approximately 20 volumes of 50 mM TRIS«hydrochloride (HCI) buffer 
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at pH 7.7. This suspension may then be pre4ncubated for 1 5 minutes at 37»C after 
wMeh time the suspension may be centrifuged egain at 45«000G f cm* 1 0 minutes and 
the supernatant should be discarded. The restating pellet (approximately 1g), may 
be resuspended inl 50 ml of a buffer of 1 5 mM TRIS«hydrochloride (HQ) containing 
6 0.01 percent ascorbic add with a final pH of 7.7 and also containirm 10 /M 
pargyline and 4 mM calcium chloride (Caa^). The suspension should be kept on ice 
at least 30 minutes prior to use. 

The inhibitor, control or vehicle can then be incubated according to the 
f blowing procedure. To 50/rf of a 20 percent dimethylsulfoxide (DMSO)/80 percent 
10 distilled water solution may be added 200/iI of tritiated 5-hydroxytryptamine (2 nM) 
in a buffer of 50 mM TRlS^hydrochloride containing 0.01 percent ascorbic acid at 
pH 7.7 and containing 10aA4 pargyline and 4//M caldum cMoride, plus 100 nM of 
8-hydroxy-DPAT (dipropylaminotetraline) and 100 nM of mesulergine. To tMs 
mbcture may then be added 750 ^ of bovine caudate tissue and the resulting 

15 suspension may be vortexed to ensure a homogenous suspendon. The suspen^on 
can then be incubated in a shaking water bath for 30 minutes at 25«C. After 
incubation is complete, the suspension can be filtered using glass fiber filters (e.o, . 
Whatman GF/B-filters-). The pellet can then be washed three times with 4 ml of e 
buffer of 50 mM TRIS«hydrochloride at pH 7.7. The pellet can then be placed in e 

20 scintillation vial with 5 ml of of scintillation fluid (aquasol 2, •) and allowed to sit 
overnight. A percent inhibition can be calculated for each dose of the compound. 
An ICbp value can then be calculated from the percent inhibition values. 

The activity of the compounds of the present invention for S-HTi^ binding 
abBity can be determined according to the fcdIoMring procedure. Rat brain cortex 

26 tissue cen be homogeniied and divided into samples of 1g lots and diluted with 10 
volumes of 0.32 M sucrose solution. The suspension may then be centrifuged at 
9006 for 10 minutes end the supemate aeparated end recentrifuged at 70,0006 for 
15 minutes. The supemate can be discarded end the pellet re-suspended in 10 
volumes of 1 5 mM TRIS^hydrocMoride at pH 7.5. The suspension should be allowed 

30 to incubete for 1 5 mtmiteset 37»C. After pre-incubation is complete the suspension 
shouhi be centrifuged et 70^006 for 1 5 minutes and the supemate discarded. The 
resulting tissue pellet mey be resuspended in e buffer of SOmM TRIS«hydrochloride 
et pH 7.7 containing 4 mM of caldum chloride and 0.01 percent ascorbic acid. The 
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tissue should be stored at -70^C until ready for an experiment. The tissue can be 
thawed immediately prior to use, diluted with 10 /im pergyline and kept on ice. 

The tissue may then be incubated according to the following procedure, fifty 
microliters of control, irtfdbitor, or vehicle CI percent DMSO final concentration), mey 

6 be. prepared at various dosages. To this solution may be added 200/4 of tritiated 
DPAT at a concentration of 1 .5 nM in a buffer containing 50 mM TRIS^hydrocMoride 
et pH 7.7 containing ♦ mM calcium chloride, 0.01 percent ascorbic acid and 
pergyline. To this solution may then be added 750 /A of tissue and the resdtbig 
su^mision vortexed to ensure homogeneity. The suspension mey then be incubated 

10 in a shaking water bath for 30 minutes at 37 ^C. The solution can then be filtered, 
washed twice with 4 ml of 1 0 mM TRIS^hydrochioride at pH 7.5 containing 1 54 mM 
of sodium cHoride. The percent inhibition mey be calculated for each dose of the 
compound, control or vehicle. An ICm velue is calculated from the percent inhibition 
values. 

16 The compounds of formula I of the present invention described in the 

following Examples were assayed for 5-HT,a and 54fr,o affinity using the 
aforementioned procedures. All of the compounds that were tested had ICmS of less 
than 0.60 $Ml. 

The compounds of the invention can be tested for Iq vivo activity for 
20 antagonism of 54fr)o agonist-induced hypothermia in Guinea Pigs according to the 
following procedure. 

' Male Hartfey Guinea pigs from Charies River, weigMng 250-275 grams on 
srrival and 300-600 g. attesting, serve as subjects in the experiment. The Guinea 
pigs are housed under standard laboratory conditions on a 7 a.m. to 7 pjn. lighting 
25 schedule for et least seven days prior to experimentation. Food and water ere 
available ad libitum until the time of testing. 

The compounds of the invention cen be administered as solutions in a volume 
of 1 ml/kg. The vehicle used is varied depending on compound solubility. Test 
compounds are typically administered either sbcty minutes orally (p.o.) or 0 minutes 
30 subcutaneous (sx.) prior to the 54IT,o agortist, which is administered at a dose of 
5.6 mg/kg, ex.. Before a first temperature reeding is taken, eech Guinea pig is 
placed in a deer plastic shoe box containing wood cWps and a metal grid floor and 
allowed to ecdimete to the surroundings for 30 minutes. Animals are then returned 
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to the same shoe box after each temperature reading. PHor to each temperature 
measurement each animal is firmly held with one hand for a 30-second period. A 
dioital thermometer with a small animal probe is used for temperature measurements. 
The probe is made of semi-flexible nylon with an epoxy tip. The temperature probe 
6 is inserted 6 cm. into the rectum and held there for 30 seconds or until a stable 
recording is obtained. Temperatures are then recorded. 

In P.O. screening experiments, a 'pre-drug' baseline temperature reading is 
made at -90 minutes, the test compound is given at -60 minutes end en additional 
30-minute reading is taken. The 5-HT„ agonist is tiien edministered et 0 minutes 
10 end temperatures are taken 30, 60, 1 20 end 240 minutes later. 

in subcutaneous screening experiments, a pre-drug baseKne temperature 
reading is made at -30 minutes. The test compound and 5-HT„ agonists are given 
concurrently and temperatures are taken at 30, 60. 120 end 240 minutes later. 
Data are analyzed with two-way analysis of variants with repeated measures 
15 in Newman-Keuis post hoc analysis. 

United Stetes Patent 4,536,518 describes the synthesis, pharmaceutical 
composition and use of sertraline for depression and is hereby incorporated by 
reference in its entirety. Sertraline hydrochloride has tfte chemical fomwla 
CitHitNQ, and the following structursi formula 



20 



25 




Its synttwsis is described in United States Patent 4.536,5 1 8. assigned to Pfizer Inc. 
30 Sertraline hydrocMoride b useful as an antidepressant or en anorectic agent, and is 
also useful in the treatment of depression, chemical dependencies, anxiety-related 
disorders and premattjre ejaculation. United States Patent 4,536,518 is hereby 
incorporated by reference in its entirety. 
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The compounds of formula I may advantageously be used In conjunction with 
one or more other therapeutic agems, for instance, different antidepressant agents 
such es tricydicantidepressents (bjIm amitripyline, dothlepin, doxepin, trimipramine, 
butripyline, clomipramine, despramine, imipramine, iprindole, lofepramine, 
5 nortriptyKne or protriptyline), monoamine oxidase inhibitors (ajL^ isocarboxazid, 
phenelane or tranylcyciopramine) or 5-HT re-uptalce inMbitors (ftjL# fiuvoxamine, 
sertraBne, fluoxetine or paroxetine), and/or with antiparldnsonlan agents such as 
dopaminergic entiparldnsonian agents (ajL* levodope, preferebly in combination with 
a peripheral decarboxylase irMbitor fiju benseraztde or carbidopa, or with a 
10 dopamine agonist bjLt bromocriptine, iysuride or pergolide). It is to be understood 
that the present invention covers the use of a compound of general formula (I) or a 
physiologically acceptable salt or solvate thereof in combination with one or more 
other therepeutic agents* 

S-HT re-uptake inhibitors, preferably sertraline, exihbit positive activity against 
15 depression; chemical dependencies: anxiety disorders inchxling panic disorder, 
generalized anxiety disorder, agoraphobia, simple phobias, social phobia, and post- 
traimmtic stress disorden obsessive-compulsive disorder; avoidant personslity 
disorder and premature ejaculation in mammals, including humans, due in part to 
their ability to block the synaptosomal uptake of serotonin. 
20 Preferably, the compounds of the formula I and the pharmaceutically 

acceptable salts thereof in combination with a 5-HT re-uptake inhitxtor iaJL^ 
fluvoxamine, sertraline, fluoxetine or paroxetine), preferably sertraline, or a 
pharmaceutically acceptable salt or polymorph thereof (herein, the combination of 
a compound of formula I with a 5-HT re-uptake inhibitor is collectiveiy referred to es 
25 •the active combination'') are useful psychotherapeutics and may be used in the 
treatment or ixevention of disorders the treatment or prevention of wWch is 
facilitated by enhanced serotonergic neurotransmission (flji^ hypertension, 
depression, generalized anxiety disorder, phobiaSp posttraumatic stress syndrome, 
avoidant personafity disordm^, sexual dysfunction, eating disorders, obesity* chemical 
30 dependencies, cluster headache, migraine, pein, Alzheimer's disease, obsessive 
compulsive disorder, panic disorder, memory disorders {ojLm dementia, amnestic 
disorders, and age*BSSociated memory impairment), Parkinson's diseases (a«fla» 
dementia in Parkinson's diseese, neuroleptic-induced Parkinsonism and tardive 
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dysldnesias),endocrinedisorder8(ajL»hyperprol8ctifi8em}aKvasospm 

in the cerebral vasculature), gastrointestinal tract disordera (where changes in 

motility and secretion are Invdved) end chroniB paroxysmal hemicrania and hM 
associated with vascular disordera. 

6 The active compounds of the invention can be evaluated as anti-migreine 

agents by testing the extent to which they mimic sumatriptan in contracting the dog 
isolated ssphenous vein strip CP.P.A. Humphrey et a!.. Br. J. Phiif»n«n«i 94, , t28 
(1 988)J. This effect can be blocked by methiothepin, a known serotonin antagonist. 
Sumatriptan is known to be useful in the treatment of migraine and produces a 
10 selective increase in carotid vescuiar resistance in the anesthetized dog. The 
pharmacological basis of sumatriptan efficacy has been discussed in W. Fenwick et 
al., Br. J. PhArmacAl gg, £2 (1989). 

The serotonin 54fr, agonist activity can be detemtined by tiie in vitro 
raceptor binding esseys ss described for tiie 5-HT,^ receptor using rat cortex es the 

15 receptor source and (*HI-8-0H-DPAT as the radioligand ID. Hoyer et el. Eur, j. 
EhfllDL, llfl, 13 (1985)1 and as described for ttie 5-HT,b receptor using bovine 
caudate as the receptor source and I>Hlserotonin as the radioligand (R-E. Heuring and 
S.J. Peroutka, J. NflUTOfHriflnfift . Z 894 (1987)1. Of ttie active compounds tested, 
all exhibited an ICw in eittier assay of 250 nM or less. 

20 Activity of ttie ective combination as antidepressents and related 

Phannacological properties can be determined by mettiods (1H4) below, wNch are 
described in Koe, B. ataL Journal of Phaanaeotogy and Btperimental Therapeutics, 
22fi (3), 686-700 (1983). SpecHically, activity can be determined by studying 
(1) ttieir ability to affect ttie efforts of mk» to escape from e swim-tank (Porsolt 

25 "nouse -behavior despeir-tesO. (2) ttH* ability to potentiete5-hydroxytf^ 

induced behavioral symptoms in mice In vivo, (3) ttieir ability to antegonize ttie 
serotonin^lepleting ectivity of p^Woroamphetamine hydrochloride in rat brain in vivo, 
and (4) ttieir ability to block ttie uptake of serotonin, norepinephrine and dopamine 
by synaptosomal rat brain cells ^adtts- The eUlity of ttw active combinetion to 

30 counteractreserptnehypottiermiainmM»MMyacanbedetemiinedaccordingtottie 
mettiods described in U.S. Pat. No. 4,029,731. 

The compositions of the present invemion mey be fomiulated in a 
conventional manner using one or more phamiaceutically acceptable carriera. Thus, 
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th9 active compounds of the invention may be f onnulated for oral, buccal intranasal, 
parenteral (s^q.- intravenous, intramuscular or subcutaneous) or rectal administration 
or in a form siatable for administration by inhalation or insufflation. 

For oral administration, the pharmaceutical compositions may talce the form 
5 of, for exemple, tablets or capsules prepared by conventional means with 
pharmaceuticaliy acceptable exciptents such as binding agents iaJL^ pregelatirosed 
maize starch, polyvinylpyrrolidone or hydroxypropyi methylcelhdose); fillers (fiJL# 
lactose,microcrystallinecellulose or calcium phosphate): lubricants (fljL/ magnesium 
stearate, talc or dica); cfisintegrants (bjl^ potato starch or sodium starch glycolate); 
10 or wetting agents te.o- sodium tauryl sulphate). The tablets may be coated by 
methoda well known in the art. Liquid preparations for oral administration may take 
the form of, for example, solutions, syrups or suspen«ons, or they may be presented 
as a dry product for constitution with water or other suitable vehicle before use. 
Such liquid preparations may be prepared by conventional means with 
16 pharmaceuticaUy acceptable additives such as suspending agents (fijL^ sorbitol 
syrup, methyl cellulose or hydrogenated edible fats); emulsifying agents ioJL^ lecithin 
or ecada); non-aqueous vehicles (e.g.. almond oil, oily esters or ethyl alcohol); and 
preservatives ta.a., methyl or propyl p-hydroxybenzoates w sorbid add). 

For buccal admirostration, the composition may take the form of tablets or 
20 lozenges formulated in conventional manner. 

The active compounds of the invention may be formulated for parenteral 
administration by iniection, iriduding using conventional catheterization techniques 
or infusion. Formulations for injection may be presented in unit dosage form, OJL^ 
in ampules or in mutti*dose containers, with an added preservative. The 
25 compositions may take such forms as suspensions, solutions or emulsions in oily or 
aqueous veHdes, and may contain formulating agents such es suspending, 
stabtliztrtg and/or dispersing agents. Altematively, the active ingredient may be in 
powder form for reconstitution with a suitable vehicle, sterile pyrogen-free 
water, before use. 

30 The active compounds of the invention may also be formidated in rectal 

compixHtions such as suppositories or retention enemas, 841^ containing 
conventional suppository bases such ss cocoa butter or other glycerides. 
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For irmsnasal admMstretion or administration by inhalation, the active 
compounds of the invention are conveniently delivered In the form of a solution or 
suspension from e pump spray container that is squeezed or pumped by ttw patient 
or aa an eerosd spray presentation from a pressurized container or a nebulizer, with 
the use of e suiteble propellent, fijL« dichlorodifluoromethane, 
tricMorofluoromethane, dichlorotetrafluoroethene, cerbon dioxide or other suitable 
oas. In the case of a pressurized aerosol, the dosage unit may be determined by 
providing a valve to deliver a metered amount. The pressurized container or 
nebulizer may contain a solution or suspension of the active compound. Capstdes 
and cartridges (made, for example, from gelatin) for use in en inheler or insufflator 
may be formulated containing a powder mix of a compound of the invention end a 
suitable powder base such ss lactose or starch. 

A proposed dose of the active compounds of the invention for oral, parenteral 
or buccal admlnistratim to the average adult human for the treattnent of the 
conditions referred to above lajL, migraine) is 0.1 to 200 mg of the active ingredient 
per unit dose which could be administered, for example, 1 to 4 times per day. 

Aerosol fomtulations for treatment of the conditions referred to ebova (e.o.. 
migraine) in the average adult human are preferably arranged so that each metered 
dose or -puff" of aerosol contains TOpg to 1000;<o of tiw compound of tha 
invention. The overaO daSy dose with an aerosol will be within the range 1 0Opg to 
10 mg. Admirastretion may be several times dsHy, for example 2, 3, 4 or 8 times, 
giving for example, 1 , 2 or 3 doses esch time. 

In connection with the use of en active compound of this invention with e 
54fr ra^uptake inMbitor, preferably sertraline, for the treatment of subjects 
possessing any of the above conditions, it is to be noted that these compounds may 
be administBred either alone or in combination vwth phannaceuticallv acceptable 
carriers by either of the routes previously indicated, and that such administration can 
be carried out in botti single end muWple dosages. More particularly, the active 
combination can be edministered in a wide variety of different dosage fonns, i.e., 
ttwy may be combined witti various phemwceuticaliy^ccaptable inert carriers in the 
foroi of tablets, capsules, lozenges, troches, hend candies, powders, sprays, 
aqueous suspension, injectable solutions, elbdrs, syrups, and ttie like. Such carriers 
include solid diluents or fiUers, sterile aqueous media and various non-toxic organic 
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solvents. etc. Moreover, such oral pharmaceutical formulations can be suitably 
sweetened and/or flavored by means of various agents of the type commonly 
employed for such purposes. In general, the compounds of f onnuls I are present In 
such dosage forms at concentration levels renging from about 0.5% to about 90% 
6 by weight of the total composition, l.e., in amounts which are sufficiem to provide 
the derired unit dosage and a 6-HT re-upteke inhiintor. preferably sertraline, is 
present in such dossge forms at concentration levels renging from about 0.5% to 
ebout 90% by weight of the total composition, i.e., in amounts wNch are sufficient 
to provide the desired unit dosage. The compounds of tNs invention may exist in 
10 different polymorphic forms, i.e., different crystalline forms. 

A proposed daily dose of an active compound of this invention in the 
combination formulation (a formidation contaiiung an active compound of this 
invention end a 5-HT re-uptake inhibitor) for oral, parenterel, rectal or buccal 
administration to the average adult human for the treatment of the conditions 
15 refened to ebove is from ebout 0.01 mg. to about 2000 mg., preferably from about 
0.1 mg. to about 200 mg of the ective ingredient of fonnula I per unit dose which 
could be edmirastered, for example, 1 to 4 times per day. 

A proposed daily dose of e 5-HT re-uptake inhibitor. preferaUy sertrtfne, in 
the combination formulation for oral, parenterel or buccal administration to the 
20 averege adult human for the treatment of the conditions referred to above is from 
ebout 0.1 mg. to ebout 2000 mg., preferably from about 1 mg. to about 200 mg. 
of the 5-Hr re-uptake inhibitor per unit dose wMch couM be administered, for 
example, 1 to 4 times per day. 

A preferred dose ratio of sertreline to an active compound of tMs invention 
25 in the combination formulation for oral, parenteral or buccal adnrunistration to the 
average adult human for the treatment of the conditions referred to above is from 
about 0.00005 to ebout 20,000. preferably from about 0.25 to about 2,000. 

Aerosol combutation formulations for treatment of the conditions referred to 
above in the average adult human are preferably arranged so that each metered dose 

30 or 'piifr of aerosol conteins from ebout 0.01 m9 to about 1000 pg of the active 
compound of thb invention, preferebly from ebout 1 pg. to about 10 mg. of such 
compound. Administration may be several times daPy. for example 2, 3, 4 or 8 
times, pving for example, 1 , 2 or 3 doses each time. 
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Aerosol f onnulations for treatment of the conditions referred to above m the 
average adult human are preferably arranged so that each metered dose or -puff" of 
aerosol contains from about 0.01 mg. to about 2000 mg. of a 5-HT roHiptalca 
inhibitor, preferably sertraline, preferably from about 1 mg. to about 200 mg of 
6 sertraline. Administration may be several times dsUy, for example 2, 3, 4 or 8 times, 
glvirm for example, 1 , 2 or 3 doses each time. 

As previously indicated, a 5-HT re-uptake inNbitor, preferably sertraline, in 
combination with compounds of f onnula I are readily adapted to therapeutic use as 
antidepressant agents. In general, these antidepressant compositions containing a 
10 5-HT re-uptake inhibitor, preferably sertraline, and a compound of fomiula I are 
nonnally administered In dosages ranging from about 0.01 mg. to about 1 00 mg. per 
kg. of body weight per day of a 5-HT reniptake inWWtor, preferably sertraline, 
preferably from about 0.1 mg. to about 10 mg. per kg. of body weight per day of 
sertraline; with from about 0.001 mg. to about 100 nr»g. per kg. of body weight per 
day of a compound of fonnula I, preferably from about 0.01 mg. to about 1 0 mg. per 
kg. off body weight per day of a compound of formula I. although variations wOl 
necessarily occur depending upon the conditions of the subject being treated and the 
particular roiMa of administrBtion chosen. 

The following Examples illustrate the preparation of the compounds of the 
present invention. Commerdel reagents were utilized without further purification. 
Melting points are uncorrected. NMR data are reported in parts per million (<» and 
are referenced to the deuterium lock signal from the sample soh/ent. Specific 
rotations were measured at room temperature using the sodium D line (589 nm). 
Unless othenwise slated, alt mass spectrum were performed using electron impact 
(B,70eV)conditions. Chromatography refersto column chromatography perfornied 
using 32-63fm silica gel and executed under nitrogen pressure (flash 
chromatography) conditions. Room temperature refers to 20-25*C. 



15 



20 



25 



Bff 4-WitiQindeles to I4in«i«ud.^i,*^n,^„ 
30 A mfocture of the 4-nitroindole (10.0 mmol), 10% pelladium on carbon (20% 

by weight), and absohite ethand (50 mU was shaken under a hydrogen etmosphere 
(3 atm) for 2 hours. The resulting reaction mucture was filtered through Celit«», and 
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the filtrate was evaporated under reduced pressure to afford the corresponding 4- 
aimnoindolep wMch was used directly (assumed 1 00% yield) in the next step below. 

To a stirred solution of the 4-aminoindole (10.0 mmol assumed from ebove) 
in anhydrous acetonitrile (100 mU wes edded Cm order) sodium hydrogen carbonate 

5 (3.36 40.0 mmd, 4.0 eqwvalents). sodium iodide (3.00 g, 20.0 mmd, 2.0 
equivalents)^ end mechlorethamine hydrochloride (1.93 g, 10.0 mmol, 1.0 
equivalent}. The resulting reaction mbctim was heated at reflux under nitrogen 
overnight (16 hours). The resulting reaction mbcture was then evaporated under 
reduced pressure, and the residue was partitioned between a saturated sdutim of 

10 sodium hydrogen carbonate (50 mU and ethyl acetate (50 mU. The organic layer 
wes removed, and the aqueous layer was extracted with ethyl acetate (3 x 50 mU* 
The organic extracts were combined, dried (magnesium sulfate), and evaporated 
under reduced pressure. The re^due was column chromatographed u»ng silica gel 
(approximately 1 50 g) and elution with en eppropriate solvent system to eff ord the 

16 title compound. 

Using the ebove procedure, the fdlowii^ compounds were prepared: 
A. 1-l2-lgthexvcariiQnviM H- lndoi^4-vn^4-fnethvtDhiera2hie 
Ethyl 4-nitroindole-2-carboxylate f J. Am. Chem, Sqc» Vol.80, pages 4621- 
4622 (1958)1 was used. Chromatography using elution with 20:1:0.1 (methylene 

20 cWoride/methanoi/amonium hydroxidel afforded the title compound (69%) es en off- 
white foem: *H NMR (DMSO-do) 6 7.1 9-7.09 (m, 3H), 6.54 (dd, i« 1 .3 and 6.9 Hz, 
1H), 4.34 (q, i=7.1 Hz, 2H), 3.29 (br t, 4H), 3.20 (br t, 4H), 2.73 (a, 3H). 1.34 (t, 
ia 7.1 Hz, 3H): LRMS imft. relative intensity) 288 (1 0), 287 (M^, 59), 272 (5), 21 7 
(25), 170 134), 158 (41), 85 (95), 83 (100); HRMS calculated for CteH^NsO, 

25 287.1 635, found 287.1 599. 

Anelytical calculated for CteH2,N3O2«0.70 (XaQ,: C, 57.84; H, 6.51; N, 
12.12. Found: C, 57.98; H, 6.63; N, 12.07. 

44iitro-2-(pyrid-3*yl)indcto was used. Chromatography using elution with 
30 10:1:0.1 [methylene chlorideAnethanol/bmonium hydrmidel afforded the title 
compound 12%) as a brown oO: ^H NMR (CD3OD) 6 8.92 (d, ^^1.8 Hz, 1H), 8.39 
(dd, is 1.5 and 4.7 Hz, 1H), 8.21-8.16 (m, 1H), 7.50-7.43 (m, 2H), 6.99 (s, 1H), 
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6.88-6.83 (m. 2H». 4.90 Cs, NH exchanoeableh 3.20 (brt. 4H), 2.66 (brt. 4H), 2.37 
to. 3H»; FAB LRMS im/z, relative intensity) 294 (26). 293 (MH*. 100). 
C 1-(2-(3-CvgnoDhenvlMmniiBl.4..,llAm>fhwirf«^^ 
3-(3-Cvanophenyl)-4-nitroindoJe was used. Chromatograpliy using elution with 
6 10:1:0.1 [methylene cNorideAnethanol/amontum hydroxidel afforded the title 
compound (30%) as a pale red solid: '»C NMR (CD,OD) 6 152.3. 148.5. 141.5, 
135.0, 130.8, 129.8, 129.5. 127.5, 126.6. 125.8. 120.7, 109.6, 107.9, 102.9, 
55.0, 54.9. 44.0. 

8-(4HWethYiolDerazin.1^|.l-nKB.i a a A*iWMhi«if«i^H.»My i^y3^ 

10 bllndnlii 

6-Nitro-1-oxo-1,2,3,4-tetrahydro-9H-pyrido[3.4-bllndole was used. 
Chromatography using elution with 10:1 :0.1 Imethylenechloride/methanol/imonlum 
hydroxidel afforded the title compound (56%) as an off-white amorphous soOd: 
LRMS (m/i, relative intensity) 285 (53), 284 (M*, 100), 269 (7), 240 (16). 214 
16 (59); HRMS calculated for C,.HaoN40 284.1 639. found 284.1 610. 
E. 4^«ethvf-1-l2Hnatlivi-1H4nd»l ^iBlB«.«,rtn« 
2-Methyl-4-nftroindole wasused. Chromatography using eliition with 1 0: 1 :0. 1 
Imethylene cMoride/knethanol/amonium hydroxide] afforded the title compound 
(88%) as an off-white solid: mp, 178-180«»C; "C NMR (DMSO-d,) S 142.7, 137.1, 
20 134.1, 121.4, 120.5, 106.1, 105.9, 97.8, 53.4, 48.2, 42.9. 13.4; LRMS (m/i! 
relative intensity) 229 (M*, 100), 214 (9). 185 (1 1). 159 (59). 144 (21), 130 (29), 
71 (16); HRMS calculated for C„H,^, 229.1581, found 229.1561. 
^' 1H2-fBhMIVCTrbQnvl)-lHnftthvl.1H4n«inl ^ )^a^ 
ahyl 1-fflathyl-4-nitroindole-2-carboxyiate was used. Chromatography using 
26 elution with 1 5:1 :0.1 [methytenecMorideAnethanol/amonium hydroxidel aff ordedthe 
tide compound (35%) as an amorphous off-white soKd: 'H NMR (COa,) 6 7.25 (t, 
J-8.0HI, IH), 7.18 to. 1H),7.09(d. J-8.5Hj:. 1H). 6.62 (d, J=7.4 Hz. 1H),4.37 
(q. i=7.1 Hi, 2H), 4.05 to, 3H), 3.60 (br t. i«4.9 Hz, 4H), 3.23 (br t, 4H), 2.74 
to. 3H), 1.41 (t. i=7.1 Hz, 3H); FAB LRMS Un/z, relative intensity) 303 (36), 302 
30 (MH*, 100).288(5);HRMScalcutetedforC,^„N,0,301.1792,found301.1802. 
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PwM^^Hhwi ««> th* CBfiw«H^»« «t indoii»-?-«irtaoiivnc addatQ lndQlB-2-. 

To 8 rtirred sohition of 4-{4-methvlpipera2in-lvl)indoIe-2-carboxv«c acid 
5 (0.259 0, 1.00 mmon in anhydrous N^Mimothylfonnamide (6 mU at room 
temperature was added carbonyldiimidazoie (0.574 g. 2.00 mmd, 2.0 equivalents). 
The resulting reaction solution was stirred at room temperature under nitrogen for 
2 hours. Then, the appropriate amino (4.00 mmd, 4.0 equivelents) or alcohol (4.00 
mmol, 4.0 aquivaients) was added directly, and the resulting reaction solution was 
10 stirred at room temperature under nitrogen overnight. In the case of alcohols, sodium 
hydride (60% in oil. 0.160 g. 4.00 mmol, 4.0 equivalents) was added, and the 
resulting reaction was heated an additional 2 hours at 50"C. The reaction solution 
wss then evaporated under reduced pressure, and redissohrad in cNorofonn (5 mU. 
Undissolved solid was removed via filtration through Ceiite*, and the filtrate was 
16 evaporated under reditted pressure. The residue was column chromatograirfied using 
since gel (approximately 50 g) and elution with an appropriate solvent system to 
afford the corresponifing indole-2-carboxamide or lndole-2-carboxylate. 

Using the above procedure, the following compounds were prepared: 

A. l.fg.Ainfai<M»th«mwU1H-lfid «i.4.vlt-4^mathvlpiDerari 

20 Ammonia was the amine used. Chromatography using elution with methylene 

chloride/methanoi/ammormim hydroxide [10:1:0.11 afforded the tide compound 
(78%) as a white solid: mp, 220-221 'C; »C NMR (aeotone-d,) 6 164.0. 147.8. 
138.9, 130.5, 125.3, 122.3, 107.1. 107.0. 103.1; 66.2. 51.9. 46.3; LRMS Unit. 
relative intensity) 258 (M*. 63), 241 (10). 188 (10). 170 (22). 68 (100); HRMS 

25 calculated for C^^H^^JO 258.1482. found 258.1472. 

B. AJUIiithvl-1^2.f rfMK»wlmathwlaminecaili^ 

Benzylanrina was the amine used. Chromatography using elution with 
methylene chloride/mathanol/ammonlum hydroxide II 5:1 K). 11 afforded the title 
compound 172%) as an amorphous white foam: mp, 102-103«C; »'C NMR (acotone- 
30 d,) « 162.1, 147.8. 140.5, 138.9, 130.7. 129.1. 128.3. 127.6. 125.2. 122.3. 
107.2. 107.1. 102.2. 56.2, 51.9, 46.3, 43.4; LRMS im/z. relative Intensity) 349 
(21), 348 (M*, 100), 278 (18), 258 (34), 241 (16), 91 (25); HRMS calculated for 
C^H^N*© 348.1952, found 348.1943. 
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Analytlcal calculated for C„HtJH^0»1 . 1 water. C, 68.49; H, 7.1 7; N, 1 5.21 . 
Found: C, 68.28; H, 7.42; N, 15.55. 

1-f2-(2-findol.a^tothvli»mtnoeartiimwH-1 M nMMI^ 
methytDinararina 

Tryptamine was the amine used. Chromatography using elution with 
methylene chlorfde/lnnethanol/ammonium hydroxide [10:1:0.1 J afforded ttw title 
compound C76%) as an amorphous white solid: mp, 128-129«»C; "C NMR (CD,OD) 
164.0, 147.5. 139.6, 138.2, 131.0. 128.9, 125.8, 123.5. 122.6, 122.3, 119.6. 
119.4, 113.4, 112.2, 108.0, 107.8, 103.3, 56.3, 52.1, 46,2, 41.8. 26.5; LRMS 
(m/i, relative intensity) 401 (M*, 7), 348 (14), 186 {271. 130 (100); HUMS 
celculated for Cj^Hj^O 401.2218, found 401.2213. 

Analytical calculated for C„H^,O«0.5 ammonium hydroxide (ammonium 
hydroxidel-0.5 waten C, 67.34; H. 7.18; N, 18.00. Found: C, 67.76; H. 6.98; N. 
18.07. 

H2-f4-CMQrophenvlaminoc«rfaimvii.iH.in dot.d^Ud. 

P-ChloroaniBne was the emine used. Chromatography using elution with 
methylene chlorideAnethanol/Bmmonium hydroxide (8:1:0.11 afforded the title 
compound (61%) as a white soBd: mp. 194-195-C; R, = 0.25 in methylene 
cNorideAnethand/wnmonium hydroxide 110:1:0.11; LRMS (m/i, relative intensity) 
370 ((M* with "ai. 14). 369 (9). 368 OM* with "Ql. 50). 280 (1 6). 241 (1 7), 1 27 
(100); HRMS calcuiatBd for C^ON^O with ("CO 368.1406, found 368.1403. 

^ H2-f4-CWQiOiihenvlmethwiiimlno«irh«nvn.i H 4nfh>i-d^udanrttwH. 

P-CWorobemylamlne was the amine used. Chromatography using elution. 
with methylene chtorideAnethanol/ammonium hydroxide [8:1:0.1] afforded the 
title compound (86%) as a pale yellow solid: mp. 197-200"C; "C NMR (Coa,) 6 
161.7. 146.6. 137.8, 136.6. 133.5, 129.2. 128.9. 125.5. 121.6. 107.7. 106.6. 
101.0. 55.4. 51.1. 46.0. 43.0; LRMS On/t. relative intensity) 384 ([M* with 
*'Cn, 36). 383 (28), 382 (IM* with "tO. 100). 367 (13). 312 (20). 241 (23). 
220 (32), 147 (39); HRMS celculated for C„H„CIN40 with (*'ai 384.1533. 
found 384.1571. 
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a-Aminomethylpyridine was the amine used. Chromatography using elution 
with methylene cHoride/methanoi/bmmonium hydroxide (10:1:0.11 afforded the 

6 titia compound (30%) as e white solid: mp, 238-240OC: NMR <CDCI,) S 

161.6, 149.1. 148.3. 146.3, 137.8, 136.5, 134.6, 129.5, 124.5. 123.3, 120.9. 
106.5. 106.3, 102.9, 55.2, 50.8, 45.8. 40.5; U^MS im/z, relative intensity) 350 
(20), 349 (M*, 100). 334 (11). 312 (23), 279 (23), 241 (35), 170 (36), 125 
(32), 71 (45), 70 (48); HRMS calculated forCjoHjiNsO 349.1905. found 

10 349.1909. 

Analytical calculated for C3oH33N0O*O.25 water: C, 67.87; H, 6.69; N, 
19.79. Found: C, 67.67; H, 6.80; N, 19.72. 

Q. AJUtottwil.l^? 4iiifiid.2.¥iwAttiwltamlno^ H-lndol-4- 

yUniDerazhie 

15 2-Aminomethylpyri(fine was the amine used. Chromatography using elution 

with ethyl acetate/methanol/ammonium hydroxide [5:1:0.11 afforded the title 
compound (45%) as a white solid: *H NMR (CDQ,) S 9.42 (br s, indole NH), 8.60 (d, 
J-4.9 Hz, 1H), 7.72-7.67 (m, IH), 7.59 (br t, amide NH). 7.35 (d. i=7.8 Hz, 1H), 
7.25-7.15 (m, 2H). 7.07 (d,i=8.3 Hz. IH), 6.97 (s, IH). 6.60 (d,i=7.4Hz, IH), 

20 4.79 (d, J=5.1 Hz, 2H). 3.29 (br t. 4H), 2.73 (br t. i-4.6 Hz, 4H), 2.43 (s, 3H); 
LRMS ifn/z, relative intensity) 350 (27), 349 (M^, 100). 319 (5), 279 (20), 241 
(21); HBMS calculated for C^HnNsO 349.1905, found 349.1901. 

Anatyticai calculated for C^^ig^O^JS water C, 67.02; H, 6.75; N, 19.54. 
Found: C, 67.34; H, 6.75; N, 19.15. 

26 H. 1 mmllll 1 fy-<«»wM-4^i»tf«wll«ttiinBMrliiM^ 

4-Aminametiiylpvridine was the amine used. Chromatography using elution 
with methylene cMoride/knethanol^mmonium hydroxide (1 5:1 :0.1 1 efforded thetitie 
compound (23%) as a pele yellow solid: mp, 230-231 <*C: NMR (CO,OD) S 
30 164.3, 160.8, 150.2, 147.4. 139.7, 130.4. 126.4, 124.0, 122.6, 108.4, 108.3, 
104.0, 56.3, 52.2, 46.6, 43.3; LRMS im/z, relative intensity) 350 (23), 349 (M*, 
100), 334 (9), 306 (14), 279 (21), 170 (23); HRMS calculated for CmH^NbO 
349.1905, found 349.1884. 



PCT/IB99Mm335 



-33- 

Analytical calculated for CmH„N,O«0.75 water: C, 66. 1 9; H, 6.80: N. 1 9.30. 
Found: C. 66.18; H. 6.61; N, 19.54. 

I- 4-McthV^1•^2•(2-l>hel^vfe^hvllinl^lla^Mf^la ^ H-lmtoUd- 

6 Phsnethyiamine was the amine used. Chromatography using elution with 

methylene chlorideAnethanol/ammonium hydroxide (15:1:0.1) afforded the title 
compound (54%) as an off-white sofid: mp, 82-83»C; **C NMR (COO,) 6 161.6. 
146.6, 1 38.8. 1 37.6, 1 29.3, 1 28.9, 1 28.7, 1 26.7. 1 25.3. 1 21 .4. 107.4, 106.6. 
100.6. 55.4, 51.4. 46.2, 40.9, 36.0; LRMS (m/i. relative intensity) 363 (13). 362 
10 (M*. 24). 347 (5), 272 (77). 202 (21). 170 (30). 85 (73). 83 (100); HRMS 
calculated for C„H„NJ^ 362.2109. found 362.2131. 

Analytical calculated for C„HmN40*0.25 water: C. 72.00; H. 7.28; N. 1 5.27. 
Found: C. 71.67; H. 7.51; N. 15.65. 

^' . 1-(2^B«Bhydrvtemfnocartx)m>lKiWndai^i^ ^ Bto^^ 
16 Aminodiphenybnethane was the amine used. Chromatography using elution 

wi«» 4% metfwnol in methylene chloride afforded the titie compound (31 %) as a pale 

yellow powden mp. 232-234«»C; "C NMR (CDQ,) 6 160.9. 146.7. 141.3. 137.9. 

128.8, 128.5, 127.7, 126.9, 125.4, 121.5, 107.4, 106.7. 101.1,57.3,55.5. 51.4. 

46.1; LRMS (m/i. relative intensity) 425 (13). 424 (M*. 38). 362 (100). 347 (9). 
20 292 (16). 272 (82). 257 (29). 241 (27). 1 67 (45); HRMS calculated for C^^yi^O 

424.2265. found 424.2253. 

Analytical calculated for C^j,N4O»0.25 water: C. 75.58; H. 6.70; N, 1 3.06. 

Ftound. C: 75.45; H. 6.77; N. 13.12. 

25 KBninai ^ ft ip 

(R)-(-l-)-8-Mettiylbenzylamine was the amine used. Chromatography using 
elution with methylene cMorideAnethanol/ammonium hydroxide ( 1 5: 1 :0. 1 ] afforded 
ti» titie compound (52%) as a pale red solid: mp. 106-108'C; "C NMR (COa,) 6 
161.1. 146.7. 143.1. 137.9. 129.2. 128.8, 127.5. 126.3. 125.2, 121.5, 107.3. 
30 106.8. 100.8.65.6.51.5.49.1.46.2,21.9;LRMS(m/i.rel8tiveintensity)362(M*. 
6). 272 (28), 202 (9). 170 (1 1). 85 (64). 83 (100); HRMS calcutatsd for C„H«,N40 
362.2109. found 362.2113; (oP = -191« (c=l. metfuinol). 
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Analytical calculated for C„H2aN«O«0.5 water: C, 71.13; H, 7.33; N, 15.08. 

Found: C, 71.03: H. 7.60; N, 15.32. 

L. AJUhrthiiUiJ24nft-tiiiii«iitotl^ 

UiBuIBKBk 

5 (SH-)-a-Methylbenzylwnine waa the amine used. Chromatooraphy using 

elution with methylene cNwideAnethanol/ammontum hydroxide 115:1 :0.1 1 afforded 
the title compound (38%) as a pale red sofid: mp, 105-107"C; ^'C NMR (CDCI,) 6 
161.1. 146.7. 143.0, 137.9. 129.2. 128.8. 127.5. 126.3. 125.2. 121.4. 107.4. 
106.7. 100.7. 55.5. 51.5. 49.0. 46.2. 21.8; LRMS (m/z. relative Intensity) 362 

10 (M*. 9), 272 (100). 202 (21). 170 (30). 85 (61). 83 (91); HRMS celculated for 
CuHmN^O 362.2109. found 362.2120; lap » +192" (c = 1 . methanol). 

Analytical calculated for Ca2H2^40*water: C. 69.44; H. 7.42; N, 14.73. 
Found: C. 69.35; H, 7.44; N, 15.11. 

M. AJItotiivl-1424 mathvlamlnofatrtienvlMH-tnd^ 

16 Methylamine wes the amine used. Chromatogrephy using dution with 

methylene cMoride/lmethanol/ammonium hydroxide (15:1:0.04] efforded the title 
compound (88%) es a pale yellow solid: mp. 83-85"C; ^'C NMR (CD,OD) 6 164.7. 
146.9. 139.5. 131.0. 125.8. 122.6. 108.4. 108.0. 103.0. 56.0. 51.3.45.3. 26.4; 
LRMS (m/z. relative intensity) 272 (M^, 14). 202 (4). 170 (4), 68 (100); HRMS 

20 calculated for C^HjoN^O 272.1 639. found 272.1642. 

N. 142^3.4-DlcW ornniianvtoethviaminiHiaffamivi».imnde^ 

mettwlnineiaiine 

3,4-Dld)iorobenzylamine was the amine used. Chromatography using elution 
with methylene cMorideymethanol/Bfnmonium hydroxide (15: 1:0.1] afforded the tMe 

2S compound (53%) as a pale yeOow soUd: mp. 1 62-1 6A^Ci NMR (COOa) d 1 61 .8, 
146.7. 138.5. 137.7. 130.7. 130.4. 129.6. 129.1. 128.7, 127.1. 126.5. 125.6. 
107.6. 106.6. 101.4, 55.3. 51.2. 46.0. 45.3. 42.5; LRMS (m/k. relative intenaity) 
419 (14). 418 m* with "Ol. 43), 417 (14). 416 m* with "a]. 76), 349 (26), 
212 (32), 174 (61), 159 (100); HRMS calculated for C^^Hj^/UO witti '^O 

30 416.1174, found 416.1118. 

Analyticai calculated for CmH„CI3N«0*0.1 water: C, 60.18; H, 5.34; N. 
13.37. Found: C. 60.04; H, 5.47; N. 13.00. 
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O. 1-f2-f4-chloreDhenvlinathoxveartHinvll.l H-lndnl-A^i^ 
mattMnlDefazimi 

4-Chlorobenzyl alcohol was tha alcohol usad. Chromatography using alution 
with methylene cMorideAnethanol/bmmontum hydroxide (1 5: 1 :0.1 ) afforded the title 
6 compound (20%) as a pale green solid: mp, 1 54-1 55 "C: NMR (COa,) 1 61 .6, 
147.3, 138.4, 135.0, 134.3, 129.8, 128.9, 126.6, 125.3, 121.3, 108.1, 107.3, 

106.1, 65.8. 55.4, 51.3. 46.1; LRMS Im/z, relative intensity) 385 (IM* with "CI], 
30), 384 CI 8). 383 (IM* with »aj, 100). 368 (7). 339 (7), 313 (17). 298 (6). 241 
(13); HRMS calculated for Ca,H„aN,Oj with »a 383.1403, found 383.1413. 

10 Analytical calculated for C„Hj,aN,O,«0.75 waten C, 63.47; H, 5.96; N. 

10.57. Found: C. 63.50; H, 5.83; N. 10.49. 

1 •(2-f4-Meth0KYDhenvlm«tho«viMiffaafivH-i H4mMa^\^ 

msttndidascBriiifi 

4-Methoxybenzyl alcohol was the alcohol used. Chromatography using 
16 ehition with methylene cWoride/methanol/ammonlum hydroxide (20: 1 :0. 1 ] eff orded 
the tide compound (73%) as a white solid: "C NMR (CDCy S 1 62.0. 1 59.9. 1 47.2, 

138.2, 130.3, 128.1, 126.4, 125.6. 121.3. 114.0, 107.9, 107.2, 106.0, 66.5. 
55.4, 55.3. 51.3. 46.1; LflMS (m/z. relative intensity) 380 (89). 379 (M*. 95), 364 
(30). 309 (32). 214 (32). 171 (41). 121 (100); HRMS calculated for CaaH^,0, 

20 379.1898, found 379.1880. 

Analytical calculated for C^„N3O,*0.25 water: C, 68.82; H, 6.69; N, 
10.94. Found: C. 68.93; H, 6.76; N, 10.84. 

1-(2-f4-MrttioiivDhenvfmgthvlamltMiciirh»«Y f )-imiM^^ 



25 4-Metha)cybenzyl amine wasthe amine! used. Chromatography using elution 

with methylene chlorideAnethanol/ammonium hydroxide [33: 1 :0. 1 ] afforded die tide 
compound (4%) as a white aofid: "C NMR (COa,) S 1 61 .5, 1 59.2, 146.7, 1 37.8, 
130.1, 129.3, 129.1, 125.3, 114.2, 107.4, 106.6. 101.0. 55.4, 55.3, 51.3,46.1. 
43.2; LRMS (m>i, relative intensity) 378 (M*. 1 8), 334 (55). 242 (79). 1 21 (27), 91 

30 (1 00); HRMS caleuiated for C»H»N«0 378.2058, found 378.21 20. 
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R. f^yJAJ^iMifMihiin^inathvlmiUniKa^^ 

4-Ruorobanzyl anrine was the amine used. Chromatography using elution 
with methylene cMorida/lmethanoi/ammonium hydroxide (15:1:0.1)efforded the title 

6 compound (14%) es a white foam: NMR (acetone-d«) 6 1 62.2, 1 61 .0. 147.9, 
138.8, 136.7. 130.3, 130.1, 125.3, 122.2, 115.8, 115.6, 107.1, 102.3, 56.1, 
51.9, 46.3, 42.6: LRMS (mft, reletive intensity) 367 (25), 366 (M^, 100), 351 (4), 
331 (14), 296 (18), 267 (14), 241 (18), 170 (21), 109 (62); HRMS calculated for 
CsiH»FH«0 366.1858, found 366. 1 860. 

10 8. AJ>to*hwUl42.lA.tfHiuowmathvlDhanvlmethex^ 

4-<Hliilnefa»lne 

4-Trifiuoromethylbenzyl amine wes the amine used. Chromatography using 
elution with methylene chloride/methanol/ammonium hydroxide (1 5:1 :0.1 1 afforded 
the title compound (16%) as a pele yellow foem: mp, 52-54*C; IR (KBr) 3263 (br), 
16 1637, 1620, 1581, 1553, 1513, 1455, 1419cm-'; "CNMR (acetone-dg) 5 1 62.3, 
147.8, 145.3, 138.9, 130.3, 129.0, 128.8, 126.0, 126.0, 125.7, 125.4, 122.2, 
107.2, 102.5, 56.1 , 51 .9, 46.3, 42.9; FAB LRMS (m/z, relative intensity) 41 8 (32), 
417 (MH^, 100), 259 (22), 176 (65). 

T. t J244-Btimioiyiftiiwlm«thwlMnlnoeMhoniffl 1H hwtnl <l <fll-fl - 

4-Bromobenzyl amine was the emine used. Chrometography using elution 
with methylene cMoride/methanol/ammonium hydroxide [1 5:1 :0.11efforded the title 
compound (14%) as a white solid: **C NMR (eeetone-de) S 162.3, 147.8, 140.0, 
1 38.9. 132.1 , 1 30.4. 1 25.3, 1 22.3, 1 21 .0. 1 07.2, 1 07.1 . 102.4, 56.1 , 51 .9, 46.3. 
25 42.8; LRMS (m/!z. relative intensity) 429 (34). 428 m* with «*Br]. 89). 427 (36), 
426 ttM* with '^1, 100), 413 (10), 41 1 (1 1), 241 (32). 71 (45), 70 (39); HRMS 
celculated for C2,H„BrN40 426.1057, found426.1033. 
U. 142-l4-Anilnoitiilfcm«liihMHHin«tii^ 

30 44Amiriomethyl)benzene8ijlf oramide was the amine used* Chromatography 

using ehition with methylene chloride/methanol/ammonium hydroxide (4:1:0.11 
afforded the title compound (62%) as a white solid: mp, 1 30-1 31 ^C; IR (KBr) 3329 
(br). 1639, 1604, 1580, 1551, 1510. 1457, 1429, 1411 cm ^ FAB LRMS (m/i. 
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relative intensity) 429 (28), 428 (MH*. 100), 309 (41); FAB HRIMS calculated for 
Cj,H„I^O,S«H* (with »SI 428.1759. found 428.1752. 



S 4-Butoxybenzyl alcohol was used. Chromatography using elution with 

methylene cMorideAnethanol/ammoniuin hydroxide [15:1:0.11 afforded the title 
compound (16%) as a white solid: IR (KBr) 3329 (br). 1705 (br). 1611. 1681. 1514. 
1455. 1435. 1412 cm '; »C NMR (acetone-d.) 6 162.0, 160.1, 148.1, 139.9, 
130.9, 129.0. 128.8, 126.6, 121.9, 115.2, 107.8, 107.4, 107.1, 68.1, 66.5. 66.1 ! 
10 52.0, 46.3. 31.9, 19.8, 14.0; FAB LRMS (m/i, relative intensity) 423 (35), 422 
(MH*, 100). 

^' 4^Wgtt!Yl-1-f2^4^)tDhenvlmwthoinM>«fhftnyl V 1H4nAil^ 
4-Biphenylbenzyl alcohol was the alcohol used. Chromatography using elution 
with methylene cNorideAnethanol/ammonlum hydroxide (15:1:0.1Iafforded the title 
16 compound (40%) as a white solid: mp, 1 23-1 24-C; "C NMR (acetone-d,) 6 1 62.0. 
148.2, 141.6, 141.2, 139.9, 136.4. 129.6, 129.6. 128.2, 127.8, 127.6, 126.7, 
121 .9. 108.1 . 107.4. 107.1, 66.4, 56.0, 52.0. 46.3; LRMS (m/z, relative intensity) 
426 (36). 425 (M*. 100). 410 (5). 355 (10). 270 (75). 253 (43); HRIMS calculated 
for C„H„N,0, 425.2105. found 425.2062. 

Analytical calculated for C^^,0,*1.1 water: C. 72.82; H. 6.61; N, 9.44. 
Found: 72.52; H, 6.23; N, 9.12. 

4Jte tfiyH •(2-(4-f4-llhenvfm«lthnxviniienwl»i« t tiOKveartw»y| y||-l ^ 



4-BenzyloKybenzyl alcohol was the alcohol used. Chromatography using 
25 elution with methylene cMorideAnethanol/ammonium hydroxide (1 5:1 :0.1 1 afforded 
thetitle compound (20%)asapale yellow solid: mp. 68-69«C; "C NMR (acetone-d,) 
*162.0, 159.7. 148.1. 139.8. 138.2. 130.9. 129.5. 129.2. 128.5. 128.3, 126.6. 
121.9, 115.6. 107.9, 107.4. 107.1, 70.3. 66.5. 56.1. 52.0. 46.3; LRMS (m/i, 
relative intensity) 456 (9), 455 (M*. 32), 300 (10). 257 (13). 197 (20). 91 (100); 
30 HRMScaiculatedforCj,Hj^,0, 455.2211, found 455.2214. 

Analytical calculated for C^»N,0,»0.5 water: C. 72.39;. H, 6.51; N, 9.05. 
Found: C. 72.03; H, 6.47; N, 9.06. 
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Y. l^g-^A-griioav nhaiiwImathoinftMthoiiwiMmn^ 
nwttivtalDerBiinB 

4-Ethoixybenzyl alcohol was the alcohol used. Chromatography using elution 
with methylene cNorideAnethanol/ammonium hydroxide II 5:1 :0.1 1 afforded the title 

6 compound (18%) as an off-wNte foam: ^'C NMR (acetone-d,) 6 162.0, 159.9, 
148.1. 139.8. 130.9. 129.1, 126.7. 126.6. 121.9, 115.1, 107.9, 107.4. 107.1, 
66.5, 63.9, 56.1. 52.0, 46.3, 15.0; LRMS (m/k, relative intensity) 394 (14), 393 
(45), 378 (4), 361 (5), 341 (11), 201 (16) 135 (100): HRMS calculated for 
C^Hj^O, 393.2054, found 393.1982. 

10 Analytical calculated for C3,H27N,0,*0.5 water: C. 68.64; H. 7.01 ; N. 10.44. 

Found: C. 68.38: H. 7.02; H, 10.43. 

z. ij2JA:a]lBiaAbsiodiDsttadBii^^ 

mthvlninararina 

4-CHorotwnzyl amine was the amine used. Chromatography usng elution 
1 5 with methylene chloride/methenol/ammonium hydrmdde (20: 1 K). 1 1 afforded the title 
compound (62%) es a yellow solid: mp. 147-150OC; '*C NMR (CO,OD) 6 165.0. 
147.6. 142.0. 139.2. 133.9, 131.4, 130.2, 129.6, 126.1, 121.2, 108.3, 106.0, 
105.0, 56.3, 52.2, 46.2, 43.4, 32.1; LRMS (mAt, relative intensity) 398 HM^ witt) 
"ai, 34), 397 (25), 396 (IM* witii '^11, 100), 381 (11). 273 (57), 125 (50), 71 
20 (55): HRMS calculated for C^»aN40 396. 1 720, found 396. 1719. 

a44-CtiteroohMwlmrthvll-544-IA.ma^ H4ndol-2^|. 
1^.4-oMdiaioia 

A solution of carbonyl diimidazole (0.95 g, 5.86 mmd, 2.1 equh«lents) and 
25 4-(4-MBthylpiperazin-1yt)indole-2-caft)Oxylie acid (0.7 lOg, 2.74 mmd) in enhydrous 
tstrahydrofuran (5 mU was heated at 50*C under nitrogen for 5 hours. The reaction 
was cooled to room temperature, and a preformed solution of 4-fluorophenol (2.90 
g. 25.9 mmd, 9.4 eqiavalents) and sodium hydride (60% in oil, 1 .1 7 g, 29.2 mmd, 
10.7 equivalents) in anhydrous tetrahydrofuran (1 5 mU was added rapidly. The 
30 resulting reection solution was stirred at room temperature under nitrogen for 12 
hours. Ethyl acetate (50 mU was added to the reaction solution, and the resulting 
sduti'on was extracted with e saturated solution of sodium hydrogen carbonate (2 
X 25 ml). The organic layer was dried (magnesiuin sulfate), and evaporated under 
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reduced pressure. The residue waschrcmstogrephed using siliea gel (appraidmataly 
100 g) and elution with 20% methanol in ethyl acetate to afford cnjde 4^nethyl-1- 

(2-(4-fIuorophenoxvcerbonvl).1Hsndo^4-yl)pjperaiine (0.225 g, 0.68 mmol crude, 
25% crude). 

Hydroxyiamine hydrochloride (3.47 g, 50 mmol, 2.5 equivalents) was added 
to a stirred solution of sodium (1.2 g. 52 mmol, 2.6 equhralents) was dissolved In 
absolute methanol (25 mU. and the resulting reaction mixture was stirred at 0«C 
under nitrogen for 30 minutes. Then a solution of 4H:hlorobenzonitrile (3.02 g. 20 
mmol) in absolute mettwnol (17 mU was added, and tfie resulting resetion mixture 
WBS stirred at reflux for 1 6 hours. The reaction mixture was ttien cooled, filtered, 
and tfw filtrate was evaporated under reduced pressure to afford crude (4- 
chlorophenyDacetamidoxima (4.34 g, assumed 100%). 

To a stirred solution of (4-chlorophenyl)acetamldoxime (2.21 g from above, 
assumed 10 mmol, 15 equivalents) and sodium hydride (60% in oil, 0.460 g. 1 1.5 
mmd, 17 equivalents) in anhydrous tetrahydrofuran (25 mL) wes sdded cnjde 4- 
•»«M-1-(2^4.fluorophenoxycarbonyl)-lHindoM^)p|pennine (0.225 g from ebove, 
assumed 0.68 mmd), and tfie resulting reaction mixture was heated at reflux under 
nitrogen for 6 houre. A saturated solution of sodium hydrogen carbonate (25 mL) 
was added, and ttw resulting aqueous mixture was extracted witti etfiyl acetate (2 
X 25 mU. The organic extracts were combined, dried (magnesium sulfate), and 
evaporated under reduced pressure. The residue was chromatographed using sflica 
gel (approximately 25 g) and elution witii metf>ylene cWorideMietfuinol/ammonium 
hydroxide 110:1:0.11 to afford tfie tide compound (0.013 g. 0.03 mmol, 4%) as sn 
ofl-whitofbam:»»CNMR(acetone^l,)* 170.3, 169.5, 147.2, 139.7, 135.0, 132.3, 
130.7, 128.5, 126.2, 121.5, 119.9, 107.0, 106.4, 106.2. 55.3, 51.2. 45.5, 31.0,' 
LRMS (m/k, relative intensity) 409 OM* wittt "en. 30). 408 (27). 407 m* witti 
-ai, 100), 392 (7). 337 (23), 322 (16), 170 (16), 70 (41); HRMS calculated for 
CiiHaCIN.0 Iwitit "Ol 407.1516, found 407.1516. 



A solution of 4.mettivl-l-(2-mett»yl-1>«ndoM.y|)pipBra2ine (0.510 g, 2.22 
mmol) and 2,2,2-trichloroettiyl cMorofonnate (5 mU was heated at 100-1 10'C for 
48 houre. The reaction solution was cooled, and mettiylene chloride (200 mU 
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foHowed carafuny by a saturated solution of sodium hydrogen carbonate (20 mU 
were added. The orgaitic layer was removed, dried (potassium carbonate), and 
evaporated under reduced pressure. The residue was chromatographed using silica 
gel (approximataly 300 g) using elution with 10% ethyl acetate in hexanes to afford 
5 4^2,2,2-trlchloroethoxycarbonyl)-1-(2-methyl-lH-lndol-4-yHpiperazlne as a white 
emorphous solid (0.74 g, 1 .89 mmol, 85%): FAB LRMS (m/z, relative intensity) 394 
(9). 392 (27), 390 ttMH* with "Ql, 32), 358 (18), 356 (29), 216 (99), 194 (100). 
This compound wss used directly as oudined below. 

A mixture of 4-(2.2,2-trichloroethoxycarbonyl)-1-(2-methyl-1H-indd-4- 

10 yl)|riperazine (0.70 g, 1.79 mmol, used directly from above), zinc dust (2.0 g), 
tstrahydrofuran (15 mU, and e solution of KHjPO* (1.0 M, 3mL) was vigorously 
stirred et room temperature under nitrogen for 6 hours. The resulting reaction 
mixture was fOtered, and the filtrate was evaporated under reduced pressure. The 
residue was chromatographed using silica gel (approximately 75 g) and elution with 

16 methylene cWoride/methanol/ammoniun hydroxide (6:1:0.11 to afford the title 
compound (0.170 g, 0.79 mmol, 44%) as an off-white amorphous solid: R, = 0.2 
in methylene cNortde/methanol/ammonium hydroxide (6:1 :0.1 1; *H NMR (CD,OD) 6 
7.02 (d, J=8.0 Hz, 1H), 6.94 (t, 1=7.7 Hz, 1H). 6.54 (dd, J= 1 .0 and 7.3 Hz, 1H), 
6.15 (s, IH), 4.89 (s, exchangeable protons), 3.43 (br t, 4H), 3.40 (br t, 4H), 2.41 

20 (s, 3H). 

t ja.FHrmvl-2^nertwil-1 H4ndol-A-vt>-A-mBttiv<nioiinirina 
To a stirred solution of 4-methyl-1-(2-methyl-1H-indol-4-yl)pipere»ne (0.247 
g, 1.08 mmd) in snhydrous NJ^imethylformamide (1 mL) at O'C was added 

25 dropwisa a solution of phorsfdumis oxycNoride (0.16 g, 1.04 mmol) in enhydrous 
N.N-dimethyHwmamide (1 mU. The resulting reection solution wss stirred at room 
temperature under nitrogen for 2 hours. An aqueous solution of sodium hydroxide 
(10% by weight, 3 mU was then edded, and the resulting solution wss stined et 
room temperature under nitrogen overnight. The reaction solution was then 

30 evaporated under reduced pressure, and the residue was chromatographed using 
silicB gel (epproximately 50 g) and elution with methylene 
cMoride/inethanol/Bmmormim hydroxide [10:1:0.11 to afford the title compound 
(0.060 g, 0.23 mmd, 22%) as an off-white foam: *H NMR (DMSO-d,) 6 12.14 (br 
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8, NH), 10.46 (8, 1H). 7.14-7.08 (m. 2H). 6.88 (dd. J=1.4 and 7.1 Hi. 1HI. 3.11 
(br m, 8H), 2.66 (s. 3H); FAB LRMS bn/z. relative intensity) 259 (16). 258 (MH*. 
100). 



4-^4^WethvfniDanlrin.11llW■viA|a.2^rt>ft1»rft.» 

A solution of 1-<2-(ethoxycarbonyl)-1H-indol-4-vl)-4Hnethyipiperaiina (0.91 
e. 3.17 mmol). litHuin hydroxide hydrate (0.136 g. 3.17 mmol. 1.0 equivalent), 
tetrahydrofuren (20 mU. and water (4 mU was heated at reflux under ratrogen for 
16 hours. The resutting reaction mixture was evaporated under reduced pressure, 
end the residue was chromatographed using silica gel (approximataly 30 g) and 
elution with methylene cMoride/methanol/ammontum hydroxide [3:2:0.2] to afford 
the title compound (0.40 g. 1 .54 mmol, 49%) as a white solid: mp, 272-273'C; R, 
* 0.05 in methylene chloride/methanol/ammonium hydroxide [5:1:0.11; "C NMR 
(D,0) 6 169.4, 145.0, 137.5, 132.9, 124.7, 120.7. 108.2, 107.3, 103.7, 58.7. 
63.7. 51.0; LRMS (m/i, relative intensity) 260 (18), 259 (M*. 100), 244 (9). 216 
(7). 170 (24); HRMS calculated for C,4H,^,0, 259.1322, found 259.1326. 



A solution of l-(2-(ethoxycarbonyl).l^nethyllndol-4-yl)-4-methylplpera2ine 
20 (0.117 g. 0.39 mmol). lithium hydroxide hydrate (0.035 g, 0.83 mmol. 2 
equh«lents) in tetrahydroftjran (2 mU and water (0.5 mU was heated at reflux under 
nitrogen for 1 6 hours. The resulting reaction solution was evaporated under reduced 
pressure, and the residue was directly chromatographed using silica gel 
(appnxxinnatBly 10 g) and elution with methylene cMorideAnethanol/ammonium 
25 hydroxide I5:l.-0.1| afforded the title compound (0.097 g, 0.34 mmol, 91 %) as a 
yeHow solid: »H NMR ((»,0D) ^7.20-7.12 (m. 2H), 7.08 (s, IH), 6.58 (dd. J= 1.1 
and 7.1 Hi, IH). 4.90 (s. exchangeable H). 4.03 (s, 3H), 3.38 (br t, 4H). 3.34 (s, 
3H), 3.28 (br t. 4H); LRMS Un/z, relative Intensity) 274 (18). 273 (M*, 100), 258 
Cll). 229 (11). 203 (39). 202 (46). 71 (32), 70 (23); HRMS calculated for 
30 C„H,/>l,0, 273.1479. found 273.1479. 
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To a stirrad solution of otiiyl 4-nitroindola-2-carboxviata (1 .57 g, 6.70 mmol) 
in anhydrous tatrehydrofuran (20 mU at 0*C undar nitrogen was addad sodium 

6 hydride (60% k% oil, 0.375 g. 9.4 mmol, 1.4 equivalents), and the residting 
effervasdng mixture was stirred at room temperature under nitrogen for 30 minutes. 
Then, methyl iodida (1 .71 g, 1 2.0 mmd, 1 .8 eqidvalents) was added dropwise, and 
the resulting reaction solution was stirred at room temperature under nitrogen for 48 
hours. Asatuiatadaolulionof sodium hydrogen carbonate was then edded, and the 

10 resulting aqueous mixture was extrected with ethyl ecetate (2 x 30 mL). The 
organic extracts were comlMned, dried (sodium sulfate), and evaporated under 
reduced pressure. The residue was chromatographed using ^ica gel (approximately 
50 g) erxi elution with 20% ethyl ecetate in hexanes to afford the titie compound 
(0.35 g, 1.41 mmol. 21%) as a yellow soHd: R, = 0.30 In 20% ethyl acetate in 

15 hexanes; 'HNMR (acetone^) d 8.18 (d,i° 7.9 Hz, 1H), 8.08 (d,io8.1 Hz. 1H), 
7.78 (S. IH). 7.57 (t, 1=8.1 Hz. 1H). 4.43 (q. i=7.1 Hz, 2H), 4.21 (S, 3H), 1.42 
(t, is7.1 Hz. 3H). 

A^l mndolB-2-ciirfao«vnc add 4-ehlofO- 

20 hamvtamide 

A.<1.Matlwl-» 4nwiroxy^>iDatMln-4.wlM mndde. 

To a cold (-78*C) solution of 4-bromoindole ( 1.9 g) in anhydroua 
tatrehydrofuran (50 ml) was added 1 .7 M t-butyllithium (20 ml). The reaction 
was stirred 10 min. at -76*^0, at which point the eoM bath wras removed and the 

25 reaction was aOowed to warm for 10 min. The cold bath was then replaced and 
a solution of 1-methyt-4-piperidone (1.47 g) in anhydrous tatrehydrofuran (10 ml, 
followed by e 5 ml rinse), was slowly added to the reaction. The reaction was 
stirred for 30 man. end then wormed to room temperature and quenched with 
saturated sodium bicarbonate (1 ml) and brine (20 ml). The resulting mixture was 

30 extrected with ethyl ecetate (3 x 125 ml). The comlxned orgenic portions were 
dried over potassium carbonate, filtered and then concentrated to yield 4.3 g of a 
green waxy solid. TNs material was granulated with 20 ml methylene chloride 
and filtered to yield a Rght green solid 0.831 g (36%). 
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4^1-inethv|.a.4-ilhvdra.nlnAHdtiK4^|.1>MnHnto 

To a Stirred suspension off the product from the above step in anhydrous 
dioxana (15 ml) was added para-toluanesulfonic scid (0.72 g). The reaction was 
brought to a reflux and stirred for 3 hours. The reaction was then concentrated 
under reduced pressure and adhered to silica gel (2 grams). This powder was 
then placed on top of a pad of approximately 100 g of silica gel and eluted (25- 
10:1:0.1 methylerw chloride/ methanol/0.1 ammonium hydroxide) to yield the tide 
compound es a tan foam (400 mg). 

4^(1 •methvl-niniwidiiKd-^1 MJnrf«i> 

The product was from the ebove step (383 mg, a solution of above 
Solents) was dissoh/ed Into a methanol (5 ml) and acetic acid (2 ml) mixture. 
The resulting solution wss caififuUx poured onto 0.91 g Pearieman's catalyst 
(Pd(OH)^) in a Pan^ hydrogenation bottie ( 250 ml). The bottie was fiUed and 
purged witit nitrogen gas. and ttwn refiUed witii hydrogen gas, pressurized to 50 
15 psi with hydrogen gas, and shaken for 2 hours. The reaction mixture wes diluted 
with methend and methylene chloride, filtered end the filtrates concentrated to 
yield a brown oa. TNs material wes tsken up In methylene chloride and dried 
over potassium carbonate (5 g), filtered and concentrated to yield the tide 
compound as a tan foam (368 mg, 96%). 

^ 4^1HVIrt!VhltPefidin^)-1-fhen»MH*iMrffaTY^ 

To a stirring solution of the product from the above step in anhydrous 
tatrahydrofuran (5 ml) waa added aodium hydride ( 333 mg, 60% dispersion in 
oil). The reection was stirred 40 minutes, at which time benzenesulfonyl chloride 
(1.3 g) was added and the reaction stirred an additional 30 minutes. The reaction 

25 was tiien diluted with ethyl acetate and quenched whh saturated sodium 

bicarbonate aolution (1ml). The mature w filtered and the sofids washed witfi 
ethyl acetate and 10% methanolAthyl acetate. The combined filtrates were 
concentrated under reduced pressure to yield a red oil. This material was vacuum 

filtered tfwough appnwlmatehf 60 0 silica gel (wet witti metttylene chloride end 
30 eluted witti 30-1 5:1:.01 methylene chloride/ methanol/ ammonium hydroxide) to 
yield the titie compound ( 251 mg). 



wo 96^3400 



To a cold (-78*a stirring solution of the compound from the previous step 
(219 mo) in anhydrous totrahydrofuran (5 ml) was added 0.42 ml of t-butyllithium 
(1.7 M In pentanes). After 10 min. the cold bath was removed and the reaction 

5 stirred for 30 min at reduced temperature (temperature less than 0«C). The cold 
bath was then replaced and the reaction was stirred an additional 1 0 min. Benzyl 
cMorofonnate (0.10 mi) waa then added and the reaction was stirred for 45 
minutes et 0*C. A volume of water (0.2 ml) was added to the reaction and the 
resulting mixture was stirred for 10 minutes at which point the cold bath was 

10 removed and the reaction was allowed to werm to room temperature. The 
reaction was then diluted (with 50:1 ethyl acetate/ methanol) and adhered to 
approximately 1 gram of silica gel. The mbcture was flash chromatographed (from 
25 g silica gel) and eluted (30-15:1:0.1 methylene chloride/ methanol/ 
ammonium hydroxide) to yield the title compound as a green oil, (224 mg /74%). 

15 A41-Methvi^nMidhi.4-^1- f^ add 

To e stirring sduiton of the product from the previous step (1 83 mg) in 
anhydrous tatrahydrofuran (4.5 ml) was added water ( 0*5 ml) end lithium 
hydroxide ( 63 mg). The reaction was heated to reflux, end stirred for 5 hours. 
The reaction was cooled and adhered to sOica gel ( 0.5 g). The powder was 

20 vacuum filtered through about 10 gram of silica gel slurried (wet) with methylene 
chloride and eluted (15*5:1:0.1 methylene cMoride/l methanol/ ammonium 
hydroxide) to yield the title compound as a white powder ( 1 28 mg). 

ritogboniYtanMft 

25 To a stirring suspension of the product from the previous step in 

snhydrous tetrahydrofuran (5 ml) was added carbonyl diimidazole ( 219 mg). The 
reaction was then stirred for 20 minutes at room temperature and then heated in 
an 80®C oil bath for 2 hours. The oil bath was then removed and the reaction 
stirred for 30 minutes* 4-CNorobenzylamine (125 /iL) was then added to the 

30 reaction. The oB bath was replaced and the reaction stirred for 30 nunutes et 
80®C. The suspension was filtered and the filtrate adhered to silica gel. The 
resulting powder was flash chromatographed (from 20 g silica gel slurried In 
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methylane chloride and eluted (50-10:1:0.1 methylene 
cNoride/knethanol/ammoniuin hydroxide) to yield the title compound (44 mg). 
4^1-Methvl^l^^leridl^^■4^fn.1i^■^ndato.2.e^fh«»vB^ meUAM^ 

6 To a stirring solution of the product from the prevous step In an Isopropyl 

alcohol (4.5 ml) water (0.5 ml) mixture was added a single (90 mg) pellet of 
sodium hydroxide. The reaction was brought to reflux and stirred overnight. The 
following day the reaction was cooled, diluted with methanol and adhered to silica 
gel. The resulting powder was flash chromatographed (10:1:0.1 ethyl 
10 acetate/methanoi/triethylamine) to yield the title compound as a white foam ( 19 
mg; 59%; PB-MS showed (M-i- 1)^ at 382, wMch corresponds to the tttle 
compound). 

EnnnrntB iff 

QeiWfai Synthesis of via Hite h ar Indntoftfon af a. 

16 ritronhemifhvdnnina Dt*thntihm* 

A mixture of S-nttrophenylhydrazine hydrocNoride (1,90 g. 10.0 mmol) and 
the appropriate ketone (12.5 mmol. 1.25 equivalents) In absolute ethand (20 mL) 
was heated at reflux under nitrogen overnight. The resulting reaction solution was 
evaoprated under reduced pressure, and the residue (assumed hydrazone) was used 
directly. Tothis residue was added polyphosporic add (PPA, 1 6 g), and the resulting 
viscous mbmira was heated at 100«C for 1 hour. The resulting black reaction 
solution was cooled, and ice (50 g) was added carefully with stirring. The resulting 
aqueous mixture was extracted with msttiylene chloride (3 x 50 mU, end these 
extracts were dried (magnesium sultate) and evaporated under reduced pressure, 
if necessary, chromatography of the residue using silica gel (approximately 100 g) 
and eiution with an appropiaie sdvent system afforded the titie compound. 
IMno the above procedure, the following compounds were prepared: 
A. 44>Btro.2.|iivtiil.a.<<n.tH4Hrtahi 

3-Acetylpyriifine was used, and the aqueous extraction was dona at pH 10. 
Recrystallization of the extraction residua using methanol afforded the titie 
compound (11%) as an orange solid: R, » 0.35 in 5% metiwnol in metitylene 
chloride; NMR (DMSO<,) S 12.58 (br s, NH), 9.21 (d, 1=0.6 Hz, 1H), 8.61 (dd, 
i= 1.5 and 4.8 Hz, 1H), 8.39-8.34 (m, 1H), 8.08 (dd, J=0.7 and 8.0 Hz, 1H), 7.91 
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5 (dd. J=0.7 and 8.0 Hz. 1H). 7.63 (d. s|=0.6 Hz. IH). 7.68-7.53 (m, 1H). 7.36 (I, J=8.0 
Hz. IH); FAB LRMS (m/t relallve Intensity) 241 (18), 240 (MH*. 100). 210 (95). 
B. ?.(a-CvanoDhi>mfn-4-nltro-1 H-lndole 

3VU»tylbenzonltrilo was used. Evaporation of the extraction residue afforded tha 

lile compound (11%) as an amorphous yoBow soBd. 

XO C. SJJltf«>.1.oiB>.1^ .a.44etrahwdroAHf»wrldoia^1lndo^^ 

2-KMopyfid2-ono (C. Henfis and & Bissinger. 2. Wahirlbraeh. 42b, 78&790 
(1987)] was used. Chromatography using eluton with 40% ethyl acetate In methylene 
chloride afforded the Utte compound (13%) as an amorphous yellow soDd: ^H NMR 
(DMSOda) 6 12.6 (br s. Indole NH). 7.96 (d, ^=7.8 Hz, IH), 7.93-7.89 (l>r m, amide NH) 

15 7.83 (d. J»8.2 Hz. IH). 7.39 (t, j|-8.0 Hz. IH). 3.62-3.46 (m. 2H). 3.12 (t. ji-6.9 Hz. 2H): 
»»C NMR pMSO-d.) * 161.0. 142.3, 139.0. 135.3, 131.4. 122.7. 119.9. 117.9. 116.9. 

40.9, 23.0. 

D. g-Mattivl-4-nltro.l H-lndole 

Acetone was used. Chromatography using elution with ethyl acetate/methylene 
20 ehlorkle(1:1)aflbrdedthetitIeoornpound(B%)a8anamorphousyellowsoUd:R,-0.26 
in elhyl acetate/hexanes [1:21: ^H NMR pMSOO 6 12.6 (t>r s. indole NH). 7.98 (d, 
s|=8.1 Hz. IH). 7.74 (dd. J-0.6 and 7.9 Hz, IH), 7.20 % J=7.9 Hz, IH), 6.80 (br s, IH), 
3.34 (s, 3H). 

fnnmff'* "'1 

Indole 

1-ft»enzvlV44iydrox»4-f4.indoleV-p wrrollrKline. 

To a cold (-78»C) slinvig solution of 4-bromcrfndoIe (6.99 g) In anhydrous 
tatrahydrofuran(70mO«i«sadded70mloftert-butyirithium.s!o!fi^ The reaction was 

30 stirred at -78»C for 10 rninutes. The cold tMth was then removed and the reaction was 
slowly wanned to -SOoC. The cold l>am vnts then replaced and the reaction was 
allowed to stir for an additionai 10 minutes. l-Benzyi-S-pyrrolidinone (6.85 g) was then 
added dropwise, via canulla over a 1 how period as a solution in anhydrous 
telrahydrofuran. The reaction was then stirred for 30 minutes at which time the cold 

35 bath was removed and ttie reaction was allowed to wann to -10«»C. The reaction was 
ttwn quenched with saturated socfium tNcarbonate ( 2 ml) and 
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dihited to 400 ml with ethyl acetate. THs suspension was filtered and rinsed with 
ethyl acetate. The filtrates were concentrated, and the resulting solids were 
dissolved In a water (100ml), methend (15ml) and methylene chlc^de (90 ml) 
mixture. The resulting biphasic solution was extracted with ethyl acetate arul 
5 methylene chloride. The combined orgarrics were dried ov«r sodium sulfate and then 
filtered end concentrated. The residue wes chromatographed (from approximately 
265 g of siitca gel, and eluted with 33-10:1:0.1 methylene chloride/ methanol/ 
ammonium hydroxide) to yield the titie compound es a green-brown solid ( 7.1 07g). 
1-fbenzvl)^44ndolel-3.4^dihvttmp^ 

10 To a stirring solution of the compound from the previous step (7.10 g) in 

anhydrous dioxane was added p-toluenesulfontc acid ( 4.71 g). The reaction was 
brought to reflux and was stirred for 1 5 minutes et which time the oil bath removed. 
The reaction was then concentrated under reduced pressure and the titie compound 
wes used in the next step without further purification. 

15 1-bengv^^44ndQlftWpvrmBfgfw> 

A solution containing (1 1 .4 g) of the compound from the previous step in 30 
ml methanol was carefully poured onto Pearieman's catalyst ( 7.0 g) in a Parr 
hydrogenation shaker botde. The bottie was placed under 50 psi hydrogen gas 
atmosphere and was shaken for 3 hours. The reaction was then diluted with 

20 methylene chloride, filtered through Cefite end the catalyst washed with metharuri, 
methylene chloride and methanol/lmethylene chloride rinses. The combined filtrates 
were concentrated and th residue was flash chromatographed (300 g silica gel and 
eluted with 50-17:1:0.1 methylene cMoride/ methanol/ ammonium hydroxide) to 
yield the tide compound as a white solkt ( 1.63 g ). 

25 1-(benivlW14>enzenestifonvl^vl-i^^ 

To a cold (-78^a stirring solution of the compound from the above step in 
anhydrous totrahydrofuran ( 25 ml) was added tert-butyllithium (4.33 ml, 1,7M in 
pentanes). The coM bath was removed after 10 minutes and the reaction was 
allowed to warm with stirring for an acMitional 30 minutes. The cold bath was then 

30 replaced end the reaction was stbred for en edditional 10 minutes. Benzenesulfonyl 
chloride (1.1 g, 0.80 ml) was then added to the reaction, via syringe, end the 
reaction was stirred for 1 hour et -78«C. The cold batfi was then removed and the 
reaction was stirred for 1 hour. The reaction was quenched with saturated sodium 
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bicarbonata (2 ml) and than dilutad with athyl acatata ( 1 00 ml) and brina ( 20 ml). 
Tha organic layar was aaparatad, driad ovar sodium sulf ata, filterad and concentratad 
to yiald 2.10 g brown oil. This matarial was quick-filtarad through silica gel (50 g 
and ahitad with a gradlant of 1L of 100:1:0.1 and 1L 50:1:0.1) to yiald tha titia 
5 compound aa a whita adid ( 1.171 g). 

To a cold (-78®C) stirring solution of tha product from tha abova stap in 
anhydrous tatrahydrofuran ( 10 ml) was added tart-butyilithium ( 2.1 5 ml; dropwisa, 
via syringe). Tha reaction was then stirred at -78^C for ten minutes. The cold bath 

10 was then removed and the reaction allowed to warm to about O^C (30 minutes). 
The cold bath was replaced and the reaction stirred 10 minutes. Benzyl 
cHoroformate (0.45 ml) was then slowly added to the reaction, via syringe. The 
reaction was stirred for an additional 10 min, the cold bath removed, and the 
reaction stirred for 1 hour. The reaction was then quenched with sativated sodium 

15 bicarbonata ( 2 ml) and dilutad with ethyl acetate. The organic phase was than 
washed with brine (2x10 ml). The organic phase was concentrated under reduced 
pressure to yield crude niaterial ( 2.0 g). This material was flash chromatographed 
(from 100 g siBca gel, and eluted with e gradient of 100:1:0.1 to 50:1:0.1 
methylene chloride/ methanol/ ammonium hydroxida) to yield the tide compound 

20 (966 mg). 

44 1 ,Bftfgvi-pvr fofidifv3-vl>243-PvrM ^^low adtaToH^vikltfe 

fnoKMn 

Hydroocylamlne hyi^ochlorida (0.188 grams) was added to a solution of 
sodium sphms (65 mg)(Sssolved in methanol (50 ml). Tha reaction was stirred for 

2S tan minutes at wNch time 3-pyridylacatonitrile (1 28 mg) waa added, and tha reaction 
was stirred for an adcfitional 2 hours. The reaction was than fOtarad and tha solution 
was concentrated under reduced pressure. The resulting residue was suspended in 
tatrahydrofuran (10 ml) and sodium hydride (48 mg) was added. The resulting 
suspension was refkixed for 30 minutes. The oil bath was then removed arxl the 

30 reaction was cooled to room temperature. An anhydrous tatrahydrofuran solution 
containing 0.300 g tha compound from tha previous step was than added. Tha oil 
bath was raplacad arxl tha reaction was rafluxed for 40 minutes. The reaction was 
than coded amd dilutad with ethyl acatata (30 ml) and slowly quenched with 
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saturated sodium bicarbonate (30 ml). The layers were separated and the aqueous 
layer extracted with ethyl acetate (1 00 ml). The combined organics were dried over 
magnesium sulfate, filtered and then concentrated to yield a yellow oil This material 
was flash dvomatographed (from 40g silica gel and eluted with 10% hexane/ethyl 
5 acetate) to yield the title compound (38 mg). 



WO9M3400 



PCr/IB9Smi335 



•60- 



1 . A compound of the formula 




is a group of the formula 




R' and R* are independentiv selected from hydrogen, iC^ to Ca)8llcyl; (C, to 
25 CMIkylaryl: (Ct to C,)allcylheteroaryl, -NHiC sO)R*, HC »0)NHR*. -0(C sO)R", 
-iC sOWR*, -{C =0)R", OR", -SOJffi, -NHSO^. -SOnNHR". aryl. and heteroeryi, with 
the proviso that R* and R* are not both hydrogen; or 

R* and R* may optionally be taken together to f onn a group of the formula 
-<CeO)NH-(CHR^H,-: 
30 R* is hydrogen, (C, to C,)alkyl, -CHO, -(C sO)CH„ and (C, to C,)alkylaryl; 

R" is hydrogen, (C, to C3)alkyl, or (C, to C») alkylaryl: 
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is hydrogen, <C, to Ca)alkyi. CC, to C,)allcylaryl, (C, to C,)allcylh0teroaryl, 
aryl, heteroaryl. and -(CHa)-Y-R»; 

R' is hydrogen. (C, to Ce)allcyl, (C, to OalJcyiaryl. (C, to C,)allcyfhetaroaryl. 
-<C=0)NHR». -(C=0)OR». ^C=OIR«. -OR'. -SOJ{\ -SO^HR'. aryl, and heteroaryl: 

R» is hydrogen, CC, to C,)allcyi, aryl, heteroaryl, (C, to C,)allcylaryl and 
(C| to CValkylheteroaryl; 

Y is oxygen, -SO,-, or NH; 

a and n are independently 0, 1 , w 2; 

end said heteroaryl groups and the heteroaryl moieties of said alkyfheteroaryl 
groups are selected from pyrrolyf, furyl, thienyl, oxazolyl, isoxazolyl, imidazolyl, 
thiazoiyi, isotNazdyl. pyrazolyl, triazolyl. tetrazoiyl. 1 .3,5-oxadiazolyl, 1,2.4- 
oxadiazolyl. 1 ,3,5-tWadia2olyl, 1 ,2.4-thladiazolvl. pyridyf. pyrazinyl, pyrimidinyl, 
pyridazinyl. 1 ,2.4-triazinyl, 1 ,2.3-triazinyi, 1 ,3,5-triazinyl, 1 .2,5-thiadiazinyl, 1,2,5- 
oxathiazinyl. 1,2,6-oxathiazinyl. benzoxazdyl. benzothiazolyl, benzisothiazolyl, 
benzisoxazolyl, benztmldazoiyi, thianaphthenyl. isothianaphthenyl, benzofuranyl, 
isobonzofuranyl, chromenyl, isoindolyl, inddyl, indazoiyi, isoquinolyl, quinolyl, 
phthalazinyl. qutnoxalinyt, quinazolinyi, cinnoiinyl and benzoxazinyl; 

and said heteroaryl groups and the heteroaryl moieties of said alkylheteroaryl 
groups may optionally be substituted with from one to three substituently 
independently selected from (C, to CJalkyI, halogen, hydroxy, cyano. carboxamido. 
nitro, (C to CJalkoxy (C, to Oalkylaryi, (C, to C,)alkylheteroaryl, aryl. heteroaryl. 
and -(CH,)-Y-R»; 

and saki aryl groups and the aryl moieties of said alkyiaryl groups may 
optkmaRy be aubstituted with one to three aubstituents independently selected from 
(C, to CJalkyf, halogen, hydroxy, cyano, carboxamklo, nitro, and (C, to CJalkoxy; 

or a phamwceuticaliy acceptable salt thereof. 

2. A compound according to claim 1 wherein X is nitrogen: R' is 
hydrogen: R* is hydrogen and R" is hydrogen or -CH,. 

3. A compound according to claim 1 wherein R* is -(CsOINHR", 
■iC =» 0)0R* , or R* together with R* forms a group of the structure -(C = 0)NH-<CHR*)- 
CHj-. 

4. A compound according to daim 3 wherein R* is hydrogen and R" is 
hydrogen w -CH,. 
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B. A compound according to claim 1 , said compound being selected from: 

4- <l-benzvl-pvrrolidin-3-yl)-2-(3-pvrldi n-3-ylHnethyH1 A41oxadiazol-5-vl)-1 H- 

indole: 

4*(1-methvMperi(lin-4-ylh1 HHndole-2-carboxylic add 4-chlorobenzvlamide; 
6 4-methyl-l -(2-(pvrid-3-vt)-1 H-indol-4-vl)piperazlne; 

1-(2-(3«cyanophenyl>-1 HHndol-4-vl)-4-methyipiperazine; 

5- (4-methylpiperazin-1 -yl)-1 -oxo-1 ,2,3.4-tetrahydro-9H-pyrldo[3,4-Windole; 
1-(2-carboxyl-1 HHndol-4-yl>-4-m6thyipiperazlne: 

1 -C2-aminoc8rbonyl-1 H-indol-4-yl)-4*methylpiperaiine; 
10 4-methvl-H2-phenylmethylaminocarbonyl-1 H-indoM-yDiriperazine; 

4-metliyh1 -(2*methyl-1 H-indol-4-yl)piperazine; 

1 ^2-(2-{indoI-3-yl)ethylam^nocarbonyl)-1 H-indol-4-yll-4-methvlpiperaane; 

1-|3-fomiYl-2-methyl-1 HHndol-4-yl)-4-methylpiperazino; 

1 -|2-(4-cMorophenyIaminocarbonyl)- 1 H-indoM-ylM-methylpiperazine; 
16 1 -(2-methYH H-indoM-yOpiperazine; 

l-a-<4Kiilorophenylmethylaminocarbonyl)-1 H-indol-4-yl)-4-methylpipera2ine; 

4-methyl-1 •(2-(pyrid-3-vlmethyl)aminocarbonyl-1 H-indol-4-Yl)plpera2ine; 

4-methyl-1 -(2-{pvrid-2-ylmethyl)aminocarbonyl-l H-indol-4-yl)piperazine; 

4-methyl-1 -<2-(pyrid-4-ylmethyl)aminocarbonyl-1 H-indol-4-yl)piperazlne; 
20 1 -<2-<ethoxycarbonyl)-l -methYlindol-4-yl)-4-methvlpiperazlne; 

1-{2-(4-chlorophenylmethvlemtnocarbonyl)-1-methylindol-4-Yn-4- 

methylpperaztne; 

4-methyl*1-<2-(2-phenylethylaminocarbonyiH H-indoM-yDpiperaane; 
m2-<benzhydryteminocarbonyl)-1 H4ndol-4*yl)-4-methyl|Nperazine; 
25 4-methyl-1 •(2-(1 R-phenylethylamlnocarbonyl)-1 H-indol-4-yl)|ripera»ne: 

4-methyH -(2-{1 S-phenylethylaminocarbonylM H-indoM-yDpiperazine; 
4-methyl-1 -(2-(methylaminocarbonyl)-1 H-indol*4-yl)piperezine; 
1-{2-(3,4-dichlorophenylmethylaminocarbonyl>-1H-indol-4-yl)-4- 

methylpiperaztne; 

» 1^2*f4-cNorophenylmethoxycarbonyl}-1H-indol*4-yl>-4-meth^ 

1^2^4-methoxyphenylmethoxycarbonyl)-1H-indol-4-yl)-4-methyl(»p^ 
1 -{2-(4-methoxypheny lmethylaminocarbonyl)-1 H-indol-4-yl)-4- 
methyi(»perazine; 
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1-(2-(44uorophenylinethylaminocarbonyi)-1 H-indoM-ylH-methylpiperazine; 

4Hwrthyl-1-(2-(44ril lu oronwUiytphenytriwthoxy^^ H^ol-4^)piperazine; 

1-^-(4-brDmophenyfmethylaminoeart}onyl)-1 mndoU-ylH-methylpiperazIne; 

1-(2-(4-ainlno8ulfonylphenylmethylainInocarbonyl)-1H-indoi-4-yl)-4- 
5 methylpiperazine; 

1-^44>uU»(yphenylm8myiamirK>earbOT 

4-methyl-1-(2<(4-biph«nylmethoxyearfoonyl)-1 H4ndoM^)piperazine; 
4-fnethyl-1H2H4^henylm0thoxyphenyfmelhoxyeai^^ 
1-(2'<4-elhoxyphenyfmelhQxyeait>onyl)-1H4ndol-4-^^ 
3rf4<Moroph8nylrn8(hyO«<4-(4^^ ^.♦oxadlawle; 
and the pharmacautically acceptable salts thereof. 

6. A pharmaceutical composition for treating a condition selected Irom 
hypwten^. depression, anxiety, eating disorders, obesity, dnig abuse, duster 
headache, migraine, pain, and chronic paroxysmal hemicrBnia and headadw assodatsd 
wHh vascular cfisorders comprising an amount of a compound acoorcHng to dabn 1 
•ffedive in treating such eoncBHon and a pharmaceutically aee^stable eanier. 

7- A phannaceutical composition for treating disorders the treatment or 
prsvanllon of wMch is fiBcliitated by enhanced serotonergic neurotransmission 
comprising an amount of a compound according to daim 1 effoctiw in treating such a 
disorder and a pharmaceutlcaly acceptdsle canfer. 

8. A method for treating or preventing a condition sdected f^ 
hypertension, depression, anxiety, eating cHsorders, obesity, drug abuse, duster 
headache, migraine, pain, and chronie paroxysmal hemicraniaand headache associated 
wHh vascular disorders comprising adininistering to a mammd requiring such treatrn^ 
or prevention an amount of a compound acoordng to daim 1 effoeUve in treating or 
preventing such condition. 

9. A m^hod for treating or preventing a eondWon the treatment or 
prevention of which b facilitated t>y enhanced serotonergic neurotransmission 
comprfeing adminteterfaig to a mammal requiring such treatment or prevention an 
amount of a compound according to daim 1 effective in treating or praventing such 
corKlitton. 

10. A method for treating or preventing a condition sdected from 
hypertension, depression, anxiety, eating disorders, obesity, drug abuse, duster 
headache, migradne,pdn. and chronie parcncysmai hemicraniaand headache associated 
with vascular dsorders comprising administering to a mammal requiring sud» trealmant 
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or prevention an amount of a compound according to dalm 1 eftodivo In bieroasing or 
improving se r oto nin neurotransmission. 

11. A method for treating or preventing a condition Vtw treatment or 
prevention of which is tadOMBd by enhanced serotonergic neurotransmission 

5 comprising administering to a mammal requiring such treatment or prsventton an 
amount of a compound according to daim 1 eflOctive In increasing or Improving 

serotorin ne ur otra nsm ission. 

12. A compound according to dalm 3 \NhereinR* is •(CsO)NHR". 

13. A compound according to dabn 3 wherein R» Is -(C»0)OHf. 

10 14. A compound according to dalm 3 wherein R" together with R» forms a 

group of the sintdure -(CsO)NFi-(CHnf)-CH^. 

15. A compound according to dabn 12 wherdn R* is hydrogen and Is 
hydrogen or -CH,. 

16. A compound according to ddm 13 wherein R* is hydrogen and Rf is 

15 hydrogen or -CH,. 

17. A compotmd according to daim 14 wherdn R* is hydrogen and RP is 

hydrogen or •Cl^. 

18. A phwmaeeulical composition for treating or preiventing disorders the 
treatment or prevention of wMdi is facilitated by enhanced serotonergic 

20 neurotransmission in a manvnd, comprising: 

a) a phannaceutiedly acceptable carrier; 

b) a compound of the fonnuia I and a phannaoeutically acceptable salt 
thereof; and 

c) a S-HTre^jplalcelnhB^tor or a phamtaceuttcdly acceptable salt thereof; 
25 wherdn the aiviounts of each active compourid is such that the coml>ination is 

sfledive in treaOtg or preventing such condition. 

19. A method for treetfng or prevenfing disorders the treatment or prevention 
of vMdti Is tecflitated t>y enhanced serotonergic neurotransmisdon In a mairund. 
pretenddy a human, comprising adirdnistering to sdd mammd requiring such treatment 

30 orprevention: 

a) a compound of the fonnuia 1 defined above, and a phannaceuticdiy 

acceptable salt thereof; and 

b) a 5-HTrB-uptai(e inhibitor or a phannaceutiedly acceptable salt thereof; 

wherdn the amounts of each active compound is such that the combination is 
35 effective in treating or preventing such condition. 
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18. A method for treating or preventing disorders the treatment or 
prevention of which is facilitated by enhanced serotonergic neurotransmission in a 
mammal, preferably a human, comprising administering to said mammal requiring 
such treatment or prevention: 

6 a) a compound of the formula I defined above, and a phamweeutically 

acceptable salt thereof; and 

W a 5-HT re-uptake inhibitor or a phamnaceuticany acceptable aalt 
ttwreof; 

wherein the amounts of each active compound is such that the combination 
10 is effective in treating or preventing such condition. 



